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rriHE book now offered to tlie public, unites in one volume Oral and 
Written Arithmetic upon the inductive method of instruction. Its 
aim is two-fold : to develop the intellect of the pupil, and to prepare him | 
for the actual business of life. In securing these objects, it takes the i 
most direct road to a practical knowledge of Arithmetic. ' 

The pupil is led by a few simple appropriate examples to infer for him- '. 



self the general principles upon which the operations and rules depend, \ 
instead of taking them upon the authority of the author without explana- 
tion. He is thus taught to put the steps of particular solutions into a 
concise statement, or general formula. This method of developing princi- 
ples is an important feature. 

It has been a cardinal point to make the explanations simple, the steps 
in the reasoning short and logical, and the definitions and rules brief, clear, 
and comprehensive. 

The discussion of topics which belong exclusively to the higher depart' 
ments of the science is avoided ; while subjects deemed too difficult to be 
appreciated by beginners, but important for them when more advanced, 
are placed in the Appendix, to be used at the discretion of the teacher. 

Arithmetical puzzles and paradoxes, and problems relating to subjects / 
having a demoralizing tendency, as gambling, etc., are excluded. All that • 
is obsolete in the former Tables of Weights and Measures is eliminated, 
and the part retained is corrected in accordance with present law and usage. 

Examples for Practice, Problems for Review, and Test Questions are 
abundant in number and variety, and all are different from those in the 
Practical Arithmetic. 



iv Preface. 



The arrangement of subjects is systematic; no principle is anticipated, 
or used in the explanation of another, until it has itself been explained. 
Subjects intimately connected are grouped together in the order of their 
dependence. 

In connection with the Notation of Integers, that of Decimals is taught 
to three places below units, corresponding to dimes, cents, and mills. 
Decimal or Metric Weights and Measures are placed next after Decimal 
Currency. Percentage is followed by its applications in their proper order, 
as Profit and Loss, Commission, etc. 

General Analysis, covering the several departments of Commercial 
Arithmetic, has received special attention. The articles devoted to Test 
Questions, and to the Entrance Problems of different Colleges, will be 
found a valuable addition and excellent practice. Thanks are due to the 
College Officers who have kindly furnished copies of their Examination 
Papers. 

In the preparation of the work the author has carefully weighed the 
discussions in the various journals of education respecting the present 
wants of our schools, and has endeavored to provide for them. He has 
availed himself of many valuable suggestions from business men, practical 
teachers, and educators, all of whom he desires to thank most cordially for 
the aid they have rendered. 

He cheerfully submits the result of his labors to his friends, the teach- 
ers, and the public, for whose favorable verdict upon his former efforts he 

desires to express renewed obligations. 

J. B. T. 
Bbooelyn, Aprils ISSSl 
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RITHMETIC. 



Definitions. 

Art 1. A XTnit is one or any single thing; a^, one^ one 
book; one chair. 

2. A Number is a unit or a collection of units. 

Thas, one, or one book, is a unit; five, or five books, is a collection 
of aoits. 

3. The XTnit of a Number is one of the collection forming 
that number. 

Thus, the unit of four books is one book, of seven is one. 

4. An Abstract Number is one that is not applied to any 
object. 

Thus, four, five, thirteen, etc., are abstract numbers. 

5. A Concrete Number is one that is applied to some object. 

Thus, five boys, seven apples, etc., are concrete numbers. 

6. Like Numbers are those which express units of the 
mme kind. 

Thus, eight pears and five pears, four and seven, are like numbers. 

7. XTnlike Numbers are those which express units of 
different kinds. 

Thus, seven, six peaches, nine days, are unlike numbers. 

8. Numbers are expressed by words, by figures, or by letters. 

9. Arithmetic is the science which treats of numbers and 
their applications. 
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OTATION AND NUMERATION. 



10. Notation is expressing numbers by figures or letters. 

11. Numeration is reading numbers expressed by figures 
or letters. 

Note. — There are two methods of Notation, called the Arabic and the 
Boman. The fonner is the method in general use, and is so called be- 
cause it was introduced into Europe in the loth century by the Arabians. 

12. The Arabic Notation expresses numbers by ten 
different characters, called Figures ; viz., 

y, ^, 3, ^ 5, 6, 7, 8, (j, 0. 

Onet Two, Tl&ree, Four) Five, Six, Seven, Kig^lit, Nine, Naught. 

13. The first nine are called Significant figures, because 
they always express some value. They are also called Digits. 

14. The last one is called Naught, because when standing 
alone it has no value. It is also called Cipher or Zero. 

15. The Value of a figure is the number it represents. 

16. Nine is the largest number expressed by one figure. 

17. The significant figures standing alo7ie, express single 
tilings or ones; as, 4 apples, 5, 7. 

18. To express the numbers from nine to 07ie hundred 
requires ttoo figures written side by side. 

19. The first figure at the right denotes Ones, which are 
called Units of the First Order. 

20. The figure in the second place denotes ten ones, which 
are called Tens, or Units of the Second Order. 

Thus, the figures 35, denote 5 ones and 3 tens, and are read, ** Thirty- 
five." 



Notation aifid Numeration. 9 

Write the following numbers in figures : 

1. Twenty-five. 5. Thirty-six. 9. Seventy-three. 

2. Thirty-eight. 6. Forty-nine. 10. Fifty-nine. 

3. Fifty-six. 7. Fifty-four. ii. Eighty-eight. 

4. Forty-two. 8. Sixty-eight. 12. Ninety-nine. 

Bead the following numbers : 

13. 63. 17. 43. 21. 64. 25. 75. 

14. 54. 18. 38. 22. 57. 26. 88. 

15. 49. 19. 69. 23. 76. 27. 93. 

16. 78. 20. 84. 24. 92. 28. 99. 

21. Ninety-nine is the largest number which can be ex- 
pressed by two figures. 

22. To express the numbers from ninety-nine to one thou- 
sand, requires three figures written side by side. 

23. The figure in the third place denotes te7i tens, which 
are called Hundreds, or Units of the Third Order. 

Thus, the figures 436, denote 4 hundred, 3 tens, and 6 units, and are 
read, *' Four hundred thirty-six." 

Write the following numbers in figures : 

29. Two hundred forty-six. 33. Five hundred eight. 

30. Three hundred fifty-four. 34. Six hundred seventy. 

31. Five hundred thirty-two. 35. Eight hundred three. 

32. Four hundred fifty. 36. Nine hundred ninety-nine. 

Bead the following numbers :* 

37. 243. 41. 632. 45. 407. 49. 830. 

38. 420. 42. 567. 46. 536. 50. 604. 

39. 364. 43. 740. 47. 249. 51. 783. 

40. 419. 44. 321. 48. 680. 52. 999. 

24. Nine Hundred Ninety-nine is the largest number ex- 
pressed by thi-ee figures. 

• In Fcadini; numbers expressed by three or mote fL^gox^^, otsvW. XJa.^ ^at^ oiu^ 
after hundreds. 



10 Notation and Numeration. 

25. To express larger numbers, other orders of units are 
formed, called thousands^ ten-thousands, hundred-thousandSy 
millions, etc. 

« 

26. A figure in the fourth place denotes Thousands, which 
are called Units of the Fourth Order. 

27. A figure in ihQJifth place denotes Ten-thousands, whieli 
are called Units of the Fifth Order. 

28. A figure in the sixth place denotes Hundred-thousands, 
which are called Units of the Sixth Order. 

29. A figure in the seventh place denotes Millions, which 
are called Units of the Seventh Order. 

30. If any orders are omitted, ciphers must be written in 
their places. 

Thus, four thousand three hundred five, is written 4305. 
The figures 5046, denote 5 thousands, hundreds, 4 tens, and 6 units, 
and are read, " Five thousand forty-six." 

Write the following in figures : 

63. Three thousand two hundred sixty-eight. 

64. Five thousand seventy-five. 

66. Six thousand three hundred ten. 

66. Seven thousand fifty-three. 

67. Eight thousand seven hundred five. 

68. Nine thousand nine hundred, ninety-nine. 

Eead the following numbers : 

69. 1265. 63. 3420. 67. 5101. 

60. 1503. 64. 3051. 68. 5049. 

61. 2034. 65. 4036. 69. 6008. 

62. 2105. 66. 4003. 70. 7059. 

31. The different values of units expressed by the significant 
figures, are determined by the place they occupy, and are 
called simple and local values. 



Nbtaiion and Numeration. 

These vulaee are iiliiBtnted by the following diagram : 




1000. 100. 10. 1. 

.'32. The Simple Valne of the units represented by the sig- 
-niificant figures ia the number which they represent when 
standing alone or in units place. 

33. The Local Value of these unita is the number which 
they represent when standing on either side of units place. 

ThoB, 2 Btending alone, or in the jl/rtt place, denotes % mnple vmit*; in 
tlie teeond place, it denotes 3 tent, as in 35 ; in the third place, it denotes 
% hundredt, as in 246, etc. 

None, — These different orders of nnlta correspond to dolbie, dimes, 
and cents. Thus, )0 cents make 1 dime, 10 dimes 1 dollar. Now a etnt 
is a unit, a dime is a unit, and a dollar is a unit ; bat these nnits hare 
diferent values, corresponding to the orders of units. 



34. From the above illustrations we dei 
Princi ples. 



B the following 



1°. Ten units of any order make a unit of the next 
higher order. 

2*. Moving a figure one place to the left, increases its value 
ten times. 

y. Moving a figure one place to the right, diminishes i/s 
value ten times. 

35. Hence, the great law of the Arabic Notation, viz.! 

The Orders of tTnitB increase and decrease by the uniform 
.«cale of Ten. 

The Arabic Notation is therefore called the Decimal System, 
from the Latin word decein, which means ten. 
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36. To Express Decimal Parts of a Unit. 

By the law of the decimal notation a unit of the third order 
is ten times a unit of the second order ; a unit of the second 
order is ten times a simple unit or one. 

By extending this law helow units, a simple unit is ten times 
a unit of the first decimal order ; a unit of the first decimal 
order is ten times a unit of the second decimal order, and so on. 
In this way a series of orders is formed below units which regu- 
larly decrease by the scale of ten. 

37. The first order on the right of units is called tenths ; 
the second, hundredths; the third, thousandths; etc. 

38. These lower orders are separated from units by a period 
(•) called the Decimal Point. 

39. The orders on the left of the decimal point are called 
Whole Numbers or Integers ; those on the right, Decimals. 

Thus, seven and five tenths are written 7.5; nine and fifty -three 
hundredths are written 9.53 ; sixty-five and two hundred seventy -tliree 
thousandths are written 65.273. The fibres 4.7 denote four ones and 
seven tenths of one, and are read, " Four and seven tenths." The figures 
6.35 denote six ones and thirty-five hundredths of one, etc. 

Write the following in figures : 

1. Piye tenths. 7. 62 and 7 hundredths. 

2. Four hundredths. 8. 3 units and 5 thousandths. 

3. Sixty-five hundredths. 9. 245 andj25 hundredths. 

4. Seventeen thousandths. lO. 7 and 62 hundredths. 

5. Forty-two thousandths. 11. 456 and 273 thousandths. 

6. Fifty-four thousandths. 12. 503 and 6 thousandths. 



Eead the following 












13. 3.7. 


17. 


62.3. 


21. 


0.25. 


26. 


42.365. 


14. 5.24. 


18. 


75.21. 


22. 


0.7. 


26. 


125.034. 


16. 23.9. 


19. 


36.45. 


23. 


0.253. 


27. 


245.007. 


16. 31.25. 


20. 


68.4. 


24. 


0.45. 


28. 


360.248. 
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40. The French Method of writing and reading large num- 
bers, is shown in the following 



Numeration Table. 



Names of 

Periods. TrillionB. Billions. Millions. Thousands. Units. 



Orders of 
Units* 



1 



P Q> 



OD 

a 

o 

5 
Eh 



2 

£ ,« •- 
n H pq 



a 



IB 

a 

o 







m 



n ^ f 



£ 

"a 
a 

P 



Thon- 
sandthSc 



« S 2 
Eh H H 



Number. 651,780,900,240,785 . 324 

6th Per. 4th Period. 8d Period. 3d Period. Ist Period. Decimals. 

41. The first period on the left of the decimal point 
expresses units, tens, and hundreds, and is called ITnits 
Period; the second period denotes thousands, etc., and is 
called Thousands Period ; and so on. 

42. Beginning at unites place, the orders on the right of the 
decimal point express tenths, hundredths, thousandths, etc 

The number in the table is read, "Six hundred fifty-one 
trillions, seven hundred eighty billions, nine hundred millions, 
two hundred forty thousand, seven hundred eighty-five, and 
three hundred twenty-four thousandths." 

43. To express larger numbers, other periods are formed in 
like manner, called Trillions, QuadrillionB, Quintillions, Sez- 
tillions, Septillions, Octillions, Nonillions, DecillionB, etc. 



44. To Express Numbers by Figures: 

Begin at the left and ivrite the figures of the given 
orders in succession toivards the right. If any orders 
are omitted, supply their places by ciphers, and separate 
tenths from units by a decimal point. 
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45. To Read Numbers expressed by Figures: 

Separate the number into periods of three figures 
each, counting each way from units place. Begin at 
the left, read each period separately, and add th& 
name to each, except units period. 

When there are decimals, read the figures on the 
right of the decimal point as if whole numbers, and 
add the name of the lowest order. 

Thus, the figures 256,347.269 are read, "Two hundred fifty-six thou- 
sand, three hundred forty-seven, and two hundred fifty-nine thousandths/' 

Notes. — 1. In numerating decimals as well as whole numbers, the 
units place should always be made the starting point. 

2. In reading whole numbers and decimals, the word and should 
be used between the whole number and the decimals. 

Write the following numbers in figures : 

1. One thousand, forty-two. 

2. Thirty thousand, nine hundred seven. 

3. Forty-six thousand, four hundred. 

4. Ninety-two thousand, one hundred eight. 
6. Sixty-eight thousand, seventy. 

6. One hundred twenty-four thousand, six hundred, 

7. Two hundred thousand, one hundred sixty. 

8. Four hundred five thousand, forty-five. 

9. Three hundred forty thousand. 

10. Nine hundred thousand, seven hundred twenty. 

11. One million, seven hundred thousand. 

12. Thirty million, twenty thousand, fifty. 

13. Three, and seven tenths. 

14. Forty-five hundredths. 

15. Twenty-eight, and three hundredths. 

16. Two hundred fifty, and seven thousandths. 

17. Thirty-five, and twenty-four thousandths. 

18. Four hundred two thousand, and eight tenths. 

19. Seventeen hundred, and twenty-five thousandths. 

20. Nine thousand, two hundred five^ and twenty-three 
hundredths. 
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Point off, numerate, and read the following numbers : 



1. 


520. 


15. 


207047. 


29. 


0.23. 


2. 


603. 


16. 


2605401. 


^30. 


0.06. 


3. 


4506. 


17. 


4040680. 


31. 


0.235. 


4. 


7045. 


18. 


5604700. 


32. 


0.047. 


6. 


8700. 


19. 


2020105. 


33. 


4.05. 


6. 


25008. 


20. 


45001003. 


34. 


6.078. 


7. 


40625. 


21. 


30407045. 


35. 


0.265. 


8. 


75407. 


22. 


145560800. 


36. 


8.003. 


9. 


125242. 


23. 


8900401. 


37. 


9.036. 


10. 


240251. 


24. 


250708590. 


38. 


261.54. 


11. 


407203. 


26. 


803068003. 


39. 


24.06. 


12. 


300200. 


26. 


2175240670. 


40. 


3.807. 


13. 


1255673. 


27. 


7240305060. 


41. 


20.964. 


14. 


5704086. 


28. 


0.4 


42. 


523.604. 


or Rom. Notation and Eng. Numeration, see Arts. 860-863, Appen 



Questions. 

1. What is a unit? 2. Number? 3. The unit of a number? 4. An 
abstract number? 5. Concrete? 6. Like numbers? 7. Unlike? 

9. What is Arithmetic? 10. Notation? 11. Numeration? 12. The 
Arabic Notation ? 15. What is the value of a figure ? 19. What does the 
first figure at the ri^ht denote ? 20. In the second place ? What called ? 

23. In the third place ? What called ? 24. What is the largest num- 
ber expressed by three figures ? 

25. How are larger numbers expressed ? 26. What does a figure in the 
fourth place denote ? 27. In the fifth ? 28. In the sixth ? 29. In the 
seventh ? 30. If any orders are omitted, what is to be done ? 

31. What are the different values expressed by figures called? How 
determined? 32. What is the simple value of a figure? 33. The 
local value? 

84. Name the three principles of Notation ? 86. What is the gieat law 
of the Arabic Notation ? What is it often called ? Why ? 36. Explain 
how this law is applied in expressing parts of one? 

87. What is the first place at the right of units called ? The second ? 
Third ? 88. How are these orders separated from units ? 39. What are 
the orders at the left called ? Those at the right ? 

40. Repeat the Numeration Table? 41. What is the first period on the 
left of the decimal point called ? The second ? The third ? 42. The 
first period on the right of units? 43. How are larger numbers 
expressed ? 44. How express numbers by figures ? 45. How read t\x«a!L\ 
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Oral Exercises. 

46. 1. How many are 7 marbles, 5 marbles, and 9 marbles ? 
Solution. — 7 and Sure 12 and 9 are 21. Ans. 21 marbles. 

2. How many dollars are 15 dollars, 10 dollars and 6 dollars ? 

3. How many are 12 books, 8 books, and 7 books ? 

4. How many units are 15 units, 6 units, and 10 units ? 

5. How many are 6, 8, and 4 ? 7, 5, and 6 ? 

6. If one tree bears 12 peaches, another 9, another 6, how 
many peaches will all bear ? 

7. A dairy-woman put 17 pounds of butter into a stone jar, 
and afterwards added 8 pounds more ; how many pounds of 
butter did the jar contain ? 

8. If you haye 12 pens in your box, and afterwards add 
7 more, how many pens will your box contain? 

9. If a class of 12 pupils is united with a class of 15 pupils, 
how many will be in the class ? 

10. If 9 units and 7 units and 8 units are united in one 
number, how many units will the number contain ? 

Defin itions. 

47. Addition is uniting two or more numbers in one. 

The answer or number found by addition is called the Sum or 
Amount. 

Note. — The Sum or Amount contains as many units as all the 
numbers added. 

48. The Sign of Addition is +. It is called Plus, which 
means more, and shows that the numbers between which it is 
placed are to be added. It is read '^ and," or ^^ added to." 

Thns, 5 + 3 is read, " 5 plus 3," " 6 and 3," or " 5 added to 3." 
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49. The Sign of Equality is =. It is read, '^ equal" or 
"is equal to," and shows that the numbers between which it is 
placed are equal. 

Thus, the expression 5 + 4 = 9, is read, " 5 plus 4 equal 9," or " the 
sam of 5 and 4 is equal to 9." 



How many are 






• 


. 


11. 


6 + 5? 


19. 


3+2+1? 


27. 


7+5+6+2? 


12. 


7 + 4? 


20. 


2+4+3? 


28. 


3+6+0+8? 


13. 


5 + 3? 


21. 


5 + 7 + 2? 


29. 


4+7+5+2? 


14. 


6 + 8? 


22. 


2 + 4+6? 


30. 


8+3+2+6? 


15. 


7 + 7? 


23. 


6+1+8? 


31. 


3+5+9+4? 


16. 


4 + 9? 


24. 


7+0+9? 


32. 


7+6+8+5? 


17. 


8+3? 


26. 


4+9+2? 


33. 


8+7+9+6? 


18. 


9 + 6? 


26. 


7 + 6 + 9? 


34. 


9+8+7+4? 



35. If you pay 10 cents for an inkstand, 8 cents for paper, 
4 cents for pens, how much will you pay for all ? 

36. If you pick 7 apples from one tree, 5 from another, and 
6 from another, how many apples will you have ? 

37. What is the sum of 9 dollars, 7 dollars, and 4 dollars ? 

38. How many are 11 books, 10 books, and 6 books ? 

39. If you pay 10 cents for fare, 15 cents for lunch, and 
8 cents for fruit, how much will you have spent ? 

Slate Exercises. 

60. Write the following in columns and add each up and 
down several times, naming results only. 

1. Add 4, 2, 6, 3, 5, 6, 4, 5, 3, 4, and 2. 
Thus, 4, 6, 12, 15, 20, 26. etc. 

2. Add 5, 3, 4, 2, 3, 5, 6, 2, 7, 4, and 3. 

3. Add 4, 3, 5, 7, 6, 2, 3, 7, 4, 6, 4, and 5. 

4. Add 2, 5, 4, 3, 7, 6, 4, 3, 2, 4, 5, and 6. 

6. Add 8, 2, 7, 6, 5, 3, 1, 7, 6, 8, 7, 4, 3, and 7. 

6. Add 9, 4, 2, 7, 3, 4, 5, 6, 8, 4, 6, 5, 4, and 8. 

7. Add 7, 5, 3, 6, 4, 2, 5, 3, 8, 1, 6, 3, 4, and 9. 

8. Add 6, 3, 4, 7, 2, 9, 4, 3, 7, 8, 5, 2, 6, 4, aii^n. 
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9. Add 8, 4, 2, 7, 5, 3, 6, 2, 4, 6, 5, 8, 1, 9, 5,' 6, and 8. 

10. Add 6, 8, 3, 5, 2, 7, 4, 6, 3, 1, 7, 6, 5, 4, 6, 8, and 9. 

11. What is the sum of 3232, 20, 4314, and 2123 ? 

fiXPLANATiON. — We write the numbers so that units operation. 

of the same order stand in the same column , and naming 3232 

results only, proceed, thus, 3,7,9 units. Write the 9 oo 
under units column. 

Adding the tens in the same manner, 2, 3, 5, 8 tens. *o 14: 

Write the 8 under tens column, and add the hundreds ^123 

and thousands in like manner. Ans 9689 

We prove the work by beginning at the top and adding 
each colunm downward. The two results agree, therefore the work is 
right. 

Add and prove the following : 



(12.) 


(13.) 


(14.) 


(16.) 


4121 


3204 


5202 


2320 


304 


4050 


43 


3054 


1052 


23 


430 


413 


3402 


612 


2304 


4012 



16. A man paid 5423 dollars for a house, 325 dollars for 
repairs, and 430 dollars for painting ; what did the whole cost ? 

17. If a steamer goes 243 miles in one day, 321 miles the 
next, and 402 miles the third, how far does she go in 3 days ? 

18. A father gave 314 acres to. one son, 241 acres to another, 
and 432 acres to another ; how many acres did he give to all ? 

Oral Drill. 

51. 1. Add by 2's from to 50, naming results only. 

Thus, two, four, six, eight, ten, etc. 

Add in like manner 

2. By 2's from 1 to 51. 6. By 4's from to 64. 

3. By 3's from to 60. 7. By 4's from 1 to 65. 

4. By 3's from 1 to 61. 8. By 4's from 2 to 66. 

5. By 3's from 2 to 62. 9. By 4's from 3 to 67. 

10. Add the other digits 5, 6, 7, 8, 9 in the same manner, till 
the result becomes as large as may be deemed desirable. 
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Devjblopment of JPbincipzjss. 

52. 1. What is the sum of 5 peaches and 8 peaches ? 

2. What is the sum of 7 apples and 5 marbles ? 

Ans. Apples and marbles are unlike numbers and cannot be 
added. (Art. 7.) 

3. What is the sum of 7 units and 9 units? Of 3 tens and 
5 tens ? 

4. Is the sum of 4 tens and 5 units equal to 9 tens or 9 
units ? 

Ans, Tens and units are unlike orders and cannot be added 
to each other. 

5. Which is the greater, the sum of 4 + 5 + 6, or of 6 + 5 + 4 ? 
Ans. The sums are equal. 

53. From the above examples we infer the following 

Princi ples. 

i°. Only like numbers and like orders of units can be added 
one to another. 

2°. The sum is the same in whatever order numbers may be 
added. 

Oral Exercises. 

54. 1. How many are 40 pounds and 50 pounds? 

Analysis. — 40 is equal to 4 tens and 50 is equal to 5 tens ; now 4 tens 
and 5 tens are 9 tens or 90. Atis. 90 pounds. 

Note. — In adding large numbers mentally, it is more convenient and 
expeditious to begin with the highest orders. 

2. How many are 30 and 40 ? 50 and 60 ? 80 and 70 ? 

3. If I pay 56 dollars for a sleigh and 37 dollars for a cart, 
what will both cost ? 

Analysis. — 56 equals 5 tens and 6 units, and 37 equals 3 tens and 
7 units. Now 5 tens and 3 tens are 8 tens, or 80, and 6 units and 7 units 
are 13 units, or 1 ten and 3 units which added to 80 makft Q^ ^<c\\ftx'&, A.t\A, 
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4. A fanner had 2 wheat fields ; one produced 68 bushels, 
the other 75 bushels ; how many bushels did both produce ? 

5. If Charles reads 64 pages one day, and 78 pages the next 
day, how many pages will he read in both days ? 

6. A drover bought 87 sheep of one man and 98 of another; 
how many sheep did he buy of both ? 

7. A lad having spent 40 cts. finds he has 37 cts. left ; how 
much had he at first ? 

8. How many are 78 and 97 ? 

9. How many are 84 and 69 ? 

10. A man divided his farm into 2 parts, one of which con- 
tained 77 acres and the other 88 acres ; how many acres were 
in his farm ? 

11. What is the sum of 43 + 28 + 7 ? 

12. What is the sum of 52 + 43 + 9 ? 

13. The price of a horse is 94 dollars, of a buggy is 62 dollars, 
and a saddle is 10 dollars ; what is the price of all ? 

Written Exercises. 
55. When the Sum of a Column exceeds 9. 

1. What is the sum of 4524, 276, 6745 and 5498 ? 

Explanation.— Since like orders only can be added, operation. 

for convenience we write them under each other, and 4524 

beginning at the right, add each column separately, 276 

naming the results. Thus, adding the first column, 8, 13, 6745 

19, 23 units, or 2 tens and 3 units, we write the 3 units kac^r 

under the column of units, and add the 2 tens to the 

column of tens because they are like orders. Ans. 17043 

Adding the next column, 2, 11, 15, 22, 24 tens, or 2 hundreds and 4 tens, 
we set the 4, or units figure oftlie sum, under the column added, and add 
the tens figure to the next column. 

Again, the sum of the next column is 20 hundreds, or 2 thousands and 
no hundreds. We place a cipher under the column, and add the 2 to the 
next column. 

The sum of this column is 17 thousands, and being the last, we set 
down the whole sum. 

Note. — The process of reserving the tens and adding them to the 
next column, is called "carrying the tens." 





A (MiUori. 




Add and explain the following in like manner : 


(2.) 


(3.) 


(4.) 


(6.) 


3506 yards. 


4672 rods. 


7845 weeks. 


8407 pounds. 


4824 '' 


89 '' 


468 " 


3400 " 


719 '' 


725 " 


5030 '' 


7902 " 


3005 '' 


9306 " 


6404 '' 


8434 '' 
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56. To Add DecimaU, or U. S. Money. 

6. What is the sum of 235.267; 75.43; 8.624; 0.238; and 
362.07 ? 

OFEBATIOK. 

ExPLANATiOK.— We write the numbers so that the -^wt/./wu« 

same orders stand in the same column, and beginning 75. 4o 

with the lowest add each column, and set down the 8.624 

result as before, placing the decimal point under those Q. 238 

in the numbers added. oac% r^ri 

Ans. 681.629 

7. Find the sum of 65.7; 248.62; 40.255; 54.07; and 
6.389. 

8. Find the sum of 3.036; 0.75; 23.008; 0.236; and ' 
87.604. 

57. The denominations of IT. S. Money increase and decrease 
by tensy and are expressed in the same manner as whole numbers 
and decimals. (Art. 39.) 

58. Dollars are Integers, and occupy the place of whole 
numbers. Gents occupy the place of tenths and hundredths, 
and mills the place of thousandths. Dollars are separated from 
cents by the decimal point. (Art. 39.) 

69. The DoUar Sign is $. Thus, $25 is read, ^^25 dollars." 
The Sign for Cents is <f, or ct. ; as, 17^, or 17 ct. 

The expression $64,735 is read, " Sixty-four dollars, seventy-three cents 
and five mills." 

Note. — ^As two places, tenths and hundredths, are occupied by cents, if 
the number of cents is less than 10, a cipher must be placed Vifclot^ 'Oaa 
figure representing them. Thus, seven cents at© YJxWXBti V^.QTl. 
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9. Add $38,273; $80.46; $5.073 ; and $0.85. 

Suggestion. — Write dollars under dollars, cents under cents, and add 



as above. 






Arts, $124,656. 


(10.) 


(11.) 


(12.) 


(13.) 


$42,213 


$36.23 


$23,463 


$42,282 


4.30 


10. 826 


14.052 


2.20 


30.034 


4.05 


40.201 


23.034 


12.42 


53.615 


23.124 


26.317 



60. From the preceding Exercises we infer the following 

Gen eral R ule. 

J. WHte the numbers so that units of the same order 
stand in the same column. 

II, Add the right hand column, and placing the units 
of the sum under it, add the tens to the next order, 

III, Proceed thus with the other columns, lui'iting the 
whole sum of the last. If there are decimals, place the 
decimal point of the sum under those in the numhers 
added. 

Proof. — Add the numhers from the top downward, 
and if the two results agree the worh is right, (Art. 3^.) 

1. Four men formed a partnership ; A furnished $2878, 
B $1784, C $1265, and D $894. What was the amount of 
their capital ? 

2. A man sold three house lots; for one he received $975, 
for another $763, and for the third $586. What did the whole 
amount to ? 

3. A gentleman purchased a store for $4500, and paid $75 
for repairs, and $150 for having it enlarged. For how much 
must he sell it, in order to gain $175 ? 

4. A merchant paid $375 for one package of goods, $467 for 
another, $254 for another, and $348 for another. How much 
did he pay for all? 
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6. A certain orchard contains 256 apple trees, 119 peach 
trees, 83 plum trees, and 45 pear trees. How many trees are 
there in the orchard ? 

6. A man being asked his age, said he was 17 years old when 
he left the academy, he spent 4 years in college, 3 years in a 
Jaw school, practiced law 15 years, was a member of congress 
18 years, and it was 16 years since he retired from business. 
How old was he ? 

7. A shopkeeper having a note due, paid $184 at one time, 
at another 1268, at another $379, at another $467, and there 
were $350 still unpaid. What was the amount of his note ? 

8. A gentleman owns a house worth $10800, a store worth 
$5450, a farm worth $3700, and has $15000 personal property. 
What is the amount of his estate ? 

9. A man left his estate to his wife, his three sons, and two 
daughters; to his wife he gave $10350, to his sons $5450 
apiece, and his daughters $3500 apiece. How much was he 
worth? 



Add and prove the following : 

10. 261 + 31 + 256 + 17 ? 

U. 163 + 478 + 82 + 19 ? 

12. 428 + 632 + 76 + 394 ? 

13. 320 + 856 + 100 + 503? 

14. 641 + 108 + 138 + 710 ? 
16. 700 + 66 + 970 -h 21 ? 

16. 304 + 971 + 608 + 496 ? 

17. 848 + 683 + 420 + 668 ? 

18. 868 + 45 + 17 + 25 + 27 + 38 ? 

19. 641 + 85 + 580 + 42 + 7 + 63 ? 

20. 425 + 346 + 681 + 384 ? 

21. 135 + 342 + 778 + 528 ? 

22. 460 + 845 + 576 + 723 ? 

23. 2345 + 4088 + 260 + 819 ? 

24. 8990 + 5632 + 5863 + 756 ? 

25. 2842 + 6361 + 523 + 836 ? 

26. 602 + 173 + 586 + 408 + 973 ? 

27. 424 + 375 + 626 + 75 -f 855 ? 
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28. A man wishing to stock his farm, paid $197 for horses, 
$86 for oxen, $175 for cows, and 1169 for sheep. How much 
did he give for the whole ? 

29. A butcher sold to one customer 157 pounds of meat, to 
another 159, to another 149, to another 97, and to another 
68 pounds. How much did he sell to all ? 

30. A carpenter received 1879 for one job, for another $786, 
for another $693, for another $587, for another $476, and for 
another $368. How much did he receive in all ? 

31. A merchant pays $560 a year for store rent, $1386 to 
one clerk, $1267 to another, and $369 for various other 
expenses. What does his business cost him a year ? 

32. A man receives $568 rent for one store, $479 for another, 
and $276 for another. How much does he receive for them all? 



(33.) 


(34.) 


(35.) 


(36.) 


i75,340 


$68,901 


$64,268 


$346,768 


6,731 


50,345 


405 


21,380 


748 


75,005 


1,708 


4,075 


68,451 


29,450 


43,671 


126,849 


396 


80,063 


72,049 


257 


7,503 


91,700 


492 


1,305 


46,075 


43,621 


1,760 


24,350 


1,290 


47,834 


25,357 


439,871 


25,738 


83,276 


1,434 


40,306 


46,803 


25,327 


84,162 


601,734 



37. What is the sum of five billions, ten millions forty-five ; 
eight millions, eight thousand, eight ; two billions, four hun- 
dred thirty millions, two hundred thousand, four hundred ? 

38. A man paid $2243 for a house, $825 for a barn, and for 
his farm as much as for his house and barn together; how 
much did he pay for his farm ; and how much for all ? 

39. A man having 7 children gave a farm to each worth 
$2378 ; what was the value of all their farms r 

40. A man bequeathed $6275 apiece to his 3 children, and 
to his wife the balance of his property, which was equal to the 
amount he gave all his children ; what was he worth ? 
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41. Sir Isaac Newton was bom in the year 1642, and died in 
his eighty-fifth year ; in what year did he die ? 

42. Four men. A, B, C, and D, built a school-house ; A gave 
$1500, B $1750, $1975, and D gave the land, which was 
worth as much as A and B gave ; what was the whole cost ? 

The Census Eeport of 1880 gives the population of the TJ. S. 
as follows : 

43. Maine, 648,936; K H., 346,991; Vt, 332,286; Mass., 
1,783,085; E. I., 276,531; Conn., 622,700; N. Y., 5,082,871; 
N. J., 1,131,116 ; Penn., 4,282,891. What was the population 
of the North Atlantic States ? 

44. Delaware, 146,608 ; Md., 934,943 ; D. C, 177,624; Va., 
1,512,565; West Va., 618,457; N. C, 1,399,750; S. C, 
995,577; Ga., 1,542,180; Fla., 269,493. What was the popu- 
lation of the Soxitlh Atlantic States? 

46. Ohio, 3,198,062; Ind., 1,978,301 ; 111,3,077,871; Mich., 
1,636,937; Wis., 1,315,497; Minn., 780,773; la., 1,624,615 ; 
Mo., 2,168,380; Dak., 135,177; Neb., 452,402 ; Kan., 996,096. 
What was the population of the Northern Central States? 

46. Alabama, 1,262,505; Miss., 1,131,597; La., 939,946; 
Texas, 1,591,749; Ark., 802,525; Tenn., 1,542,359; Ky., 
1,648,690. What was the population of the Southern Central 
States? 

47. California, 864, 694; Col., 194,327; Or., 174,768 ; Wash., 
75,116; Id., 32,610; Mon., 39,159; Wy., 20,789; Utah, 
143,963; Arizona, 40,440; Nev., 62,266; New Mex., 119,565. 
What was the population of the Western States and Territories ? 

48. What was the whole population of the U. S. in 1880 ? 

Note. — The above is the new grouping of the States and Territories 
proposed by the Census Bureau of 1880. 

^ Questions. 

47. What is Addition? What is the answer called? 48. Make th* 
sign of addition? What called? How read? 49. Make the sign of 
equality. 

63. What kind of numbers can be added? What orders ? 57. How do 
the denominations of U. S. Money increase and decrease? 58. How are 
they expressed? 60. Give the general rule. Proof t 
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UBTRACTION. 



Oral Exercises. 

61. 1. Edward had 12 pears in his basket and took out 5 
of them; how many were left ? 

Solution. — 5 pears taken from 12 pears leave 7 pears. Ana. 7 pears. 

2. If you take 6 cents from 14 cents, how many will be left ? 

3. What is the difference between 7 pounds and 15 pounds ? 

4. A lady bought a hat for $10 and gave in payment a 120 
bill ; how much change ought she to receive ? 

5. James is 16 years old and his sister is 7 ; what is the 
difference in their ages ? 

6. If 9 yards of cloth are cut from a piece containing 24 
yards, how many yards will be left ? 

7. Charles had 125 silver dollars and gave 8 of them to the 
orphan asylum ; how many dollars did he then have ? 

8. If 9 is taken from 17, how many are left ? 

9. How many more is 18 than 6 ? Than 7? 

10. If a slate cost 12 cents and a reader 26 cents, how much 
more will one cost than the other ? 

D EFI NITIONS. 

62. Subtraction is taking one number from another. 

63. The Subtrahend is the number to be subtracted. 

64. The Minuend is the number from ^ich the subtraction 
is made. 

65. The Answer, or number found by subtraction, is called 
the Difference or Bemainder. 

Note. — Subtraction is the reverse of Addition. Tlie one unites numbers, 
the other separates them. 
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66. The Sign of Subtraction is — . It is called minus, which 
means less. When placed between two numbers it shows that 
the number after it is to be subtracted from the one before it. 

Thus, the expression 12 — 5 = 7 is read, " 12 minus 5 equals 7," or 
"is equal to 7," or " 12 less 5 equals 7." 

67. The Parenthesis ( ), and the Vinculum , respec- 
tively diow that the numbers included by them are to be con- 
sidered as one number. 

Thus, 16 — (4 + 3) shows that the sum of 4 and 3, or 7 is to be 
subtracted from 16, and the result is 9. 

How many are 

11. 14—6? 17. 16-5? 23. 23-7? 29. 52 — 6? 

12. 16—7? 18. 15—7? 24. 27—9? 30. 63—7? 

13. 11—6? 19. 18—4? 26. 34-6? 31. 74—8? 

14. 13—5? 20. 19—8? 26. 42—8? 32. 83—5? 

15. 15—8? 21. 18—9? 27. 35—6? 33. 97-8? 

16. 17—9? 22. 17—8? 28. 44—8? 34. 84—9? 

D EVEIjOPMENT of PjtlNCiriiES. 

1. What is the diflFerence between 15 pencils and 9 pencils ? 

2. What is the difference between 2 books and 5 chairs ? 
Ans. Books and chairs are unlike units, and one cannot be 

subtracted from the other. 

3. What is the difference between 9 units and 15 units ? 
Between 5 tens and 3 tens ? 

4. What is the difference between 5 tens and 3 ones ? 

Ans, Tens and ones are unlike orders of units, and one cannot 
be subtracted from the other. 

6. If the minuend is 14 and the subtrahend 8, what is the 
remainder ? 

6. If the remainder 6 is added to the subtrahend, to what is 
the sum equal ? 

Ans. To the minuend. 

7. What is the difference between 8 and 12 ? If you add 3 
to each of the numbers 8 and 12, what is the remainder ? 

A718. 4, the same as before. 
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68u From the examples above we infer the following 

Principles. 

i°. Only like numbers and like orders of units can be 
subtracted one from the other, 

^. The difference and subtrahend are equal to the minuend. 

3°. If two numbers are equally increased, their difference is 
not altered. 

Written Exercises. 

69. When each order in the Subtrahend is less than the 
corresponding order of the Minuend. 

1. From 4678 subtract 1435. 

Explanation. — We Tvrite the subtrahend under operation. 
the minuend, placing units of the same order in the 4678 Min. 

same column. Beginning at the right, we say, "5 1435 Sub 

units from 8 units leave 3 units," and write the 3 in 

uniis place, under the figure subtracted. Next, 3 tens 3243 Rem. 

from 7 tens leave 4 tens, which we write in tens place. 4 hundreds from 
6 hundreds leave 2 hundreds, which we write in hundreds place. Finally 
1 thousand from 4 thousand leave 3 thousand, which we write in 
thousands place. The remainder is 3243. 

To prove the result, add the remainder to the subtrahend, and if the 
sum is equal to the minuend the work is right. (Art. 68« 2°,) 

Subtract the following in like manner : 

(2.) (3.) (4.) (6.) (6.) 

From 5374 6487 7636 8768 9689 

Take 2142 3243 4212 5243 6476 

7. A farmer having 876 acres of land, sold 375 acres ; how 
many had he left ? 

8. A man having a note of $2365 due, had only 11231 on 
hand ; how much more must he collect to pay the note ? 

9. The population of Cal. in 1880 was 864,694, that of Neb. 
was 452,402 ; what was the difference ? 



Stihtraction. 29 

Oral Exercises. 

1. Charles picked 10 quarts of chestnuts, and on his way 
home sold 4 quarts. The next day he picked 9 quarts more ; 
how many quarts had he then ? 

2. John had 15 cents and his father gave him 10 more; he 
then spent 6 cents for candy ; how many cents had he left? 

3. A man having $30, spent the sum of 15 + 14; how much 
had he left ? 

How many are 

4. 14—6 + 3? 10. 18 + 4—6? 16. 21 — (4+5)? 

6. 16—9 + 4? 11. 24 + 7—3? 17. 18— (6 + 5)? 

6. 27—8 + 6? 12. 17 + 9—8? 18. 24— (7 + 8) ? 

7. 23—7+4? 13. 28+4—6? 19. 32— (5 + 7)? 

8. 19—6 + 5? 14. 19 + 8-7? 20. 36— (9 + 7)? 

9. 3i_8 + 6? 16. 25 + 6—9? 21. 38— (8 + 10)? 

22. Subtract by 2's from 40 to 0. Thus, 40, 38, 36, 34, etc. 

23. By 2's from 51 to 1. 27. By 6^8 from 51 to 0. 

24. By 3's '' 60 to 0. 28. By 7's " 64 to 0. 
26. By 4's " 61 to 1. 29. By 8's '' 71 to 0. • 
26. By 5's " 70 to 0. 30. By 9's '' 80 to 0. 

Written Exercises. 

70. When an order in the Subtrahend is larger than the cor- 
responding order in the Minuend, 

1. What is the difference between 5847 and 2563 ? 

Explanation. — Since like orders only can be sub- operation. 
tracted, for convenience we write them under each 5847 Min. 

other. Beginning at the right we say, 3 units from 2563 Sub. 

7 units leave 4 units ; write the 4 in units place. Next, 

since 6 tens are more than 4 tens, we take one of the 0/Co4 Rem, 

hundreds (equal to 10 tens), and add it to 4 tens, making 14 tens ; now 

6 tens from 14 tens leave 8 tens, which we write in tens place. As we 
took 1 from 8 hundreds, only 7 hundreds are left, and 5 hundreds from 

7 hundreds leave 2 hundreds, which we write in hundreds place. Then, 
2 thousand from 5 thousand leave 3 thousand. Au%. ^2t^A.. 
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Notes. — 1. The process of taking a unit from a higher order in the 
minuend and adding it to a lower order, is called Borrowing ten. 

3. When we " borrow 10," it is more logical to take 1 from the next 
order of the minuend ; but practically it is more convenient to add 1 to the 
next order of the subtrahend. (See Ex. 4.) 

Subtract and explain the following in like manner : 

(2.) (3.) (4.) (5.) 

From 22304 30426 60000 84357 

Take 12012 20343 3211 4 5 0018 

71. Decimals, and dollars and cents are subtracted like inte- 
gers ; the decimal point in the remainder being placed under 
those in the given numbers. 

6. What is the difference between $285.47 and 1159.30 ? 

Explanation. — Subtract as in integers, placing $285.47 

the decimal point in the remainder under those in the 159.30 

given numbers. 

Ans. $126.17 

(8.) (9.) (10.) (11.) 

From 325.2 431.58 $562.67 $6000.009 

Take 108.3 249.39 320.48 2315.07 

72. From the preceding examples we derive the following 

General Ru le. 

/. Write the subtrahend under the minuend so that 
units of the same order stand under each other. 

II, Begin at the right and subtract each order sepa- 
rately, placing the remainder beloiv, 

III If any order of the subtrahend is larger than 
that above it, add ten to the upper order and subtract. 
Consider the next order of the minuend one less, and 
proceed as before, placing the decimal point in the 
remainder under those in the given Jiumbers. (Art. 71. ) 

Proof. — Add the remainder to the subtrahend ; if the 
sum is equal to the minuend, the worh is right. 
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1. A man bought a piece of cloth containing 237 yds., and 
sold 124 yds. of it. How much had he left ? 

2. A merchant had on hand a quantity of flour, for which 
he asked $245 ; but for cash he sold it for $24 less. How 
much did he receive for his flour ? 

3. In a certain academy there were 357 scholars, 168 of 
whom were young ladies. How many gentlemen were 
there ? 

4. A farmer raised 4879 bushels of wheat, and sold 3876 
bushels. How much had he left ? 

6. A farmer raised 1389 bu. of wheat one year, and 1763 
the next. How much more did he raise the second year than 
the first? 

6. A man bought a house and lot for $5687. The house 
was worth 13698 ; how much was the lot worth ? 

7. Suppose a man's income is $3268 a year, and his expenses 
are $2789. How much can he save in a year ? 

8. If a man has $3290 in real estate, and owes $1631, how 
much is he worth ? 

9. A father gave his son $8263, and his daughter $5240 ; 
how much more did he give his son than his daughter ? . 

10. A man bought a farm for $9467, and sold it for $11230 ; 
how much did he make by his bargain ? 

11. If a man's income is $10000 a year, and his expenses 
$6253, how much will he lay up ? 

12. 4165 — 2340. 19. 45723 — 31203. 
. 13. 5600 — 3000. 20. 81647 — 57025. 

14. 7246 — 4161. 21. 265328 - 140300. 

15. 8670 — 7364. 22. 170643 — 106340. 

16. 17265 — 13167. 23. 465746 — 241680. 

17. 21480 — 20372. 24. 694270 — 590395. 

18. 30671 — 26140. 25. 920486 — 500000. 

26. The captain of a ship having a cargo of goods worth 
$29230, threw overboard in a storm $13216 worth ; what was 
the value of the goods left ? 
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27. A merchant bought a quantity of goods for 112645, and 
afterwards sold them for $13960 ; how much did he gain by 
his bargain ? 

28. A man paid 123645 for a ship and afterwards sold it for 
$18260 ; how mucb did he lose by his bargain ? 

Perform the following operations in the order indicated : 

29. 275 + 317—87 + 49 + 95—216 + 342—67. 

30. 436—122 + 63 + 786—678 + 406—309 + 360. 

31. 639—250 + 873 + 67—19 + 476—506 + 1000. 

32. 4678—2500 + 6200—4004 + 502—625 + 1600—268. 

33. 6450 + 476—4578 + 5065 + 250 — 1000 + 608. 

34. 87200—463 + 225 + 1800—6200—75 + 98 + 2256. 
36. 7300 + 163—4005—85 + 2640—1375—23 + 867. 

36. 9640 + 9200—7000—75 + 4560 + 125—2000 + 485. 

37. 1452 + 325 + 684— (631 + 845) = ? 

38. 4850 + 6300 — (800 + 3285) = ? 

39. $256.62 + ($64.50— $20) = ? 

40. $5278 + $340.50— ($480.40 + $65.75) = ? 

Oral Problems for Review. 

73. 1. The sum of two numbers is 26 and one of them is 7 ; 
what is the other ? 

2. The greater of two numbers is 24 and the difference is 9 ; 
what is the less ? 

3. When the greater of two numbers and their difference 
are given, how find the less 9 

4. The less of two numbers is 28 and the difference is 12 ; 
what is the greater ? 

6. When the less of two numbers and their difference are 
given, how find the greater ? 

6. A boy having 75 cents, spent 32 cents for toys; how 
many cents did he then have ? 

Analysis. — 75 is equal to 7 tens and 5 units ; and 32 is equal to 8 tens 
and 2 units ; now 3 tens from 7 tens leave 4 tens or 40, and 2 units from 
5 units, leave 3 units, which added to 40 makes 43. Ana. 43 cts. 

Note. — When the numbers in subtraction are large, it is advisable, in 
mental operations, to begiii at the highest orders, as in addition. 
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7. If the price of a history is 90 cts., and that of a reader is 
70 cts., what is the difference in their price ? 

8. A farmer raised 80 bu. com and sold 50 bu. ; how many 
bushels had he left ? 

9. The united ages of two persons is 45 years, and the 
younger is 22 ; what is the age of the older ? 

10. William and Charles together caught 58 fish, and 
William caught 27 ; which caught the more, and how many ? 

11. In a school of 85 pupils, 48 are girls ; how many boys are 
there, which department is the larger, and by how many ? 

12. A lady having 2 ten-dollar bills, paid $9 for a hat, 14 for 
lace, and $2 for gloves ; how much money had she left ? 

13. Which is the greater, 24 + 16, or 52 — 9 ? 

14. A gentleman paid $12 for pants, $9 for a vest, and $7 
for boots ; he paid for them with 2 ten-dollar bills and 2 fives ; 
how much change should he have ? 

16. A merchant paid $78 for a case of goods, and $5 freight ; 
for how much must he sell them to make $10 ? 

16. If you have $47 and pay $17 for a bicycle and $2 for a 
cap, how much money will you have left ? 

17. A lad had 54 marbles ; he gave away 28 and found 5 ; 
how many marbles had he then ? 

Oral Drill In Adding and Subtracting. 

1. To 5 add 6, subtract 3, add 7, subtract 8, add 4, subtract 
7, add 8, subtract 3 ; what is the result? 

Note. — While the teacher dictates the example, " To 5 add 6, subtract 
3," etc,, the pupils think 11. 8, 15, etc. The answer may be given in con- 
cert, or by some individual designated by the teacher. 

2. From 15 take 6, add 7, take 8, add 5, take 6, add 4, 
take 9, add 10 ; result ? 

3. To 14 add 5, take 7, add 4, take 3, add 8, take 5, add 6, 
take 4, add 9, take 6 ; result ? 

4. Howmanyare23— 7 + 3— 4 + 10— 8 + 5— 7 + 6? 
6. Howmany are 7 + 9— 10 + 6— 4+7— 8 + 9? 

6. Howmany are 12 + 6— 8 + 4— 3 + 20— 10 + 5? 

7. How many are 27-8 + 9-10 + 7-6— S-V^^^—^"^^ 
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8. Howmanyare23— 64-11— 8 + 9— 6+4— 7 + 8? 

9. Howmanyare32— 5 + 3— 7 + 6— 8 + 9— 7 + 4— 6? 

10. How many are 35 + 8—7 + 6—4 + 8—7 + 5—8 + 12? 

11. How many are 38+7—4 + 5—8 + 6 + 2—9 + 6? 

12. Howmany are 28 + 4— 7 + 6— 9 + 8— 9 + 10? 

Written Problems for Review. 

74. 1. The minuend is 3642.05, and the difference is 3202.8 ; 
what is the subtrahend ? 

2. Two brothers commenced business at the same time; 
one gained $3678 in five years, the other gained $2387. How 
much more did one gain than the other ? 

3. The subtrahend is 48206.5 and the difference is 35206.2 ; 
what is the minuend ? 

4. A ship having a cargo valued at $100000, was overtaken 
by a storm, and $27680 worth of goods were thrown overboard. 
How much of the cargo was saved ? 

B. A gentleman having $1768 on deposit, gave e check for 
$175 to one man, to another for $238.25, and to another for 
$369.50. How much remained on deposit ? 

6. An orchard contained 120 apple trees, 47 peach trees, and 
28 pear trees. Of the apple trees 26 were cut down, 18 of the 
peach trees died, and 5 of the pear trees were blown down. 
How many trees were left ? 

7. A gentleman had $2700 to distribute among his three 
sons. To the eldest he gave $825, to the second $785, and the 
remainder to the youngest. How much did the youngest son 
receive ? 

6. A merchant had in his storehouse 6384 bushels of wheat, 
3752 bushels of com, 4564 bushels of oats, and 1384 bushels of 
rye ; it was broken open and 3564 bushels of grain taken out. 
How many bushels remained ? 

9. If a man's income is $4586 a year, and he spends $384.86 
for clothing, $568 for house rent, $784.75 for provisions, 
$568.50 for servants, and $369 for traveling, how much will 
be have left at the end of the year ? 
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10. A gentleman left a fortune of $18864 to his two sons 
and one daughter; to one son he gave $6389, to the other 
16984 How much did the daughter receive ? 

11. A man having $7689, invested $689 in railroad stock, 
$500 in a woolen factory, and $1250 in bank stock. How 
much had he left ? 

12. What number added to 3645 makes 630712 ? 

13. A man worth $30000, lost a store by fire worth $5000, and 
goods to the amount of $3578. How much had he left ? 

14. From twenty-five thousand, twenty-five, take 28 hundred. 
16. From 16 millions, 16 thousand, take 16 hundred. 

16. The difference between 185 billions, and 185 millions ? 

17. What number must be added to 836.25 to make 2323 ? 

18. How many times can 563 be subtracted from 2815 before 
the latter will be exhausted ? 

19. What number is that, from which if you take 42371, the 
remainder will be 19289 less 176.05 ? 

20. What number is that, from which if you take 18268, the 
remainder will be 26017—17312? 

21. What number is that, from which if 27239 be taken, the 
remainder will be 9897—3076.5 ? 

22. A says to B, " I have 2675 sheep " ; B replies, " I have 763 
less than you " ; C adds, " I have as many as both lacking 105.^* 
How many sheep had B and C ? 

23. The sum of 3 numbers is 23257 ; the first is 9277, the 
second is 1283 less than the first ; what is the third number ? 

24. The population of the U. S. in 1840 was 17069453, in 
1880 it was 50155783 ; what was the increase in 40 years ? 

Questions. 

. 63. What is Subtraction? 63. The Subtrahend? ;64 Minuend? 65. 
The Answer? 66. The Sign of Subtraction? What called ? How read? 
67. For what are the Parenthesis and Vinculum used ? 68. What num. 
bers only can be subtracted ? What orders ? 

68. If the difference of two numbers is added to the less, to what is the 
Bam equal ? If two numbers are equally increased, how is their difference 
aflbeted? 71. How subtract decimals and dollars and cents? 72. Give the 
general role. How is subtraction proved? 
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Mental Exercises. 

75. 1. What will 3 pencils cost, at 4 cents apiece ? 

Analysis. — At 4 cts. apiece, 3 pencils will cost the sum of 4 cts. +4 cts. 
+4 cts., or 4 cts. taken 3 times, which are 13 cts. Or, more briefly, 
3 pencils will cost 8 times as much as 1 pencil, and 3 times 4 cts. are 
12 cts. 

2. At $5 each, what will 4 hats cost ? 

3. At 5 cts. apiece, what will 3 bananas come to ? 

4. In 1 gallon there are 4 qts.; how many qts. are in 
5 gallons ? 

6. At 6 cts. a lb., what will 4 lbs. of rice cost ? 

6. If 1 qt. of cherries cost 6 cts., what will 3 qts. cost ? 

7. What will 5 vests cost, at $7 apiece ? 

8. If it takes 6 yds. of cloth to make 1 cloak, how many 
yards will it take to make 5 cloaks ? 

9. In 1 week there are 7 days; how many days in 4 weeks ? 
10. How many units in five 8's united in one number ? 



Definitions. 

76. Multiplication is finding the amount of one number 
taken as many times as there are units in another. 

77. The Hultiplicand is the number to be multiplied. 

78. The Hultiplier is the number by which we multiply. 
It shows how many times the multiplicand is to be taken. 

79. The Answer, or number found by multiplication, is 
called the Product. 

Thns, when it is said that 4 times 6 are 24, 6 is the mutiplicand, 4 th« 
multiplier, and 24 the product. 
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80. The multiplicand and multiplier which produce the 
product;, are called its Factors. 

81. The Sign of Multiplication is x. It shows that the 
numbers between which it is placed are to be multiplied 
together, and is read "times," or "multiplied by." 

Thus, 7 X 4 = 28, is read, " 7 times 4," or " 7 multipUed by 4 equals 28." 

NoTB. — Multiplication is similar in principle to addition, and may be 
performed by it. Thus, the product of three times 4, is 12, which is the 
same as the sum of 4 + 4 + 4. 

Multiplication Table. 



2 times 


3 times 


4 times 


5 times 
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6 times 


7 times 
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I are 
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I are 4 


I are 5 
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2 ^^ 
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2 " 12 
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3 " 
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3 " 


15 
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3 " 
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4 ' 
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4 " 
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4 ^^ 24 
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25 
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U9 


8 ' 
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' i8 
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45 
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30 
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50 
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10 ^^ 
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II " 


33 


II " 44 


II " 


55 


II " 66 


II *- 
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36 
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60 
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I 
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18 
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2 
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24 


3 
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3 
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3 
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4 


'' 32 
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36 
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4 
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4 " 


48 


5 


" 40 


5 




45 
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5 
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5 " 


60 


6 


" 48 


6 




54 


6 ^ 
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6 
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6 ^^ 


72 


7 


" 56 


7 




63 


7 ' 


' 70 


7 


" 77 




7 " 


84 


8 


^^ 64 


8 




72 


8 ^ 


^ 80 


8 


'* 88 




8 " 


96 


9 


" 72 
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81 


9 ' 


' 90 


9 


" 99 




9 " 
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lO 


^^ 80 
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90 


10 ^ 


^ 100 


10 


" no 


I 


" 
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II 


" 88 


II 




99 
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II 


'' 121 


I 
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12 


" 96 
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12 
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I 


2 " 


144 



NOTB. — Promiscuous exercises upon the table should be te^eaXft^ ^S^ 
any combinations within its limits can be answered \x\QX8AiV\^ . 
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11. Count by 3's to 30 and back to 0. 

12. Name the products by 4 to 40 and back. 

13. Name the products by 5 to 50 and back. 

14. Name the products by 6 to 60 and back. 
16. Name the products by 7 to 70 and back. 

16. Name the products by 8 to 80 and back. 

17. Name the products by 9 to 90 and back. 

18. How many times 7 are 28 ? 22. Times 5 are 30 ? 

19. How many times 6 are 42 ? 23. Times 7 are 56 ? 

20. How many times 8 are 48 ? 24. Times 9 are 54 ? 

21. How many times 7 are 63 ? 26. Times 9 are 72 ? 

26. 6x7—5x6=? 29. 7x8—4x6? 32. 8x9—7x5? 

27. 7x5—4x8=? 30. 8x6—6x8? 33. 7x8—6x9? 

28. 5>^9— 6x7=? 31. 9x7—6x9? 34. 9x9-8x8? 

DeVEIjOPMENT of FjtINCIl*LE8. 

82. 1. What is the product of $7 multiplied by 4 ? 

2. What is the product of 9 multiplied by 5 ? 

3. What kind of numbers are these multiplicands f 
Arts. The first is concrete, the second is abstract. 

4. What kind of a number is the multiplier f 
Ans. It is an abstract number in both examples. 
6. What kind of a number is the product ? 
Ans, The same in each as the multiplicand. 

6. What is the product of 7 days multiplied by 9 pounds ? 
Ans, Pounds are concrete numbers and 7 days cannot be 

taken 4 pounds times. 

7. Which is the greater number, 3 times 4, or 4 times 3 ? 

83. Erom the above examples we deduce these 

Principles. 

i°. The multiplicand way he either abstract, or co7icrete. 

J^°. The multiplier must be considered an abstract number, 

3^. The multiplicand and product are like numbers. 

Jf*, The ^product is the same in whatever order the factors are 
taken. 
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Written Exercises. 

84. When the multiplier has but one figure. 

1. If a rail-car goes 538 miles a day, how far will it go in 
4 days ? 

Analysis. — The car wiJl go 4 times as far in operation. 

4 days as in 1 day. Write the multiplier under 538 Multiplicand, 

the multiplicand, and beginninp^ at units say, ^ Multiplier 

"4 times 8 units are 32 units, or 8 tens and 

2 units." We set the 2 in units place and ^^- ^152 miles, 
add the 8 tens to the product of tens, as in addition. Next, 4 times 3 tens 
are 12 tens, and 3 tens added make 15 tens, or 1 hundred and 5 tens. We 
write the 5 in tens place, and add the 1 hundred to the product of 
hundreds. Finally, 4 times 5 hundreds are 20 hundreds, and 1 hundred 
added makes 21 hundreds, or 2 thousand and 1 hundred. We write the 1 
in hundreds place, and the 2 in thousands place. The product is 2152 
miles, Ans, 

2. If 1 bale of cotton weighs 250 pounds, what will 7 bales 
weigh ? 

3. A drover bought 6 flocks of sheep, the average number 
of which was 735 ; how many sheep did he buy in all ? 

(4.) (6.) (6.) (7.) (8.) 

S741bs. 725 ft. 869 yds. 4256 bu. 5178 in. 
3 _^ _5 3 4 

85. When the multiplicand or multiplier contains Decimals. 

Decimals and dollars and cents are multiplied like integers, as many 
figures being pointed off for decimals in the product, as are found in both 
factors. 

9. What is the product of $64,375 multiplied by 7 ? 

Explanation. — IT. S. Money as weU as Decimals is opbraticn. 

multiplied like whole numbers ; from the right of the $64,375 

product, as many decimal figures are pointed off as there i^ 

are decimal places in both factors. z 

$450,625 

(10.) (11.) (12.) (13.) (14.) 

384.9 67.02 54.37 8.603 87.46 

5 6 8 n ^ 
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(16.) (16.) (17.) (18.) (19.) 
$4352.67 $676,238 $7283.04 $9280.23 $807,206 
6 5 7 8 9 

(20.) (21.) (22.) (23.) 

Multiply $34.56 $242.63 $0.96 $0,873 
By 4 6 8 9 

24. What cost 8 barrels of flour, at $7.50 a barrel ? 
26. What will 458 hats cost, at $6 apiece ? 

Note. — In this example the true multiplicand is $6. But it is more 

convenient to use 6 as the multiplier and 458 as the multiplicand, as 

foUows : (Art. 83, 4^) 

458 
Analysis. — At $1 each, 458 hats would cost $458, and ^ 

at $6 each, they will cost 6 times $458, or $2748. 

Arts. $2748 

26. What cost 375 tons of hay, at $8 per ton ? 

27. What cost 5265 bales of cotton, at $8 a bale ? 

28. At $4 a barrel, what cost 1500 barrels of apples ? 

29. At $5. 67 a yard, what cost 8 yds. of cloth ? 

30. What cost 2350 clocks, at $9 each ? 

Mental ExERCi ses. 

86. 1. What will 4 vests cost, at $7 apiece ? 

1st. Analysis. — 4 vests will cost 4 times as much as 1 vest, ant* 
4 times $7 are $28, Ans. 

2d. Analysis. — Since 1 vest costs $7, 4 vests will cost 4 times $7, or $28. 
Therefore, 4 vests will cost $28. 

Note. — The essentials of a good Analysis are clearness ^ brevUt/, appro- 
priate language, and a logical conclusion. Sameness in form should be 
avoided. 

2. If you write 8 lines a day, how many lines will you write 
in 6 days ? 

3. If there are 5 school days in 1 week, how many school 
days are there in 12 weeks ? 

4. What is the cost of 9 bananas, at G cents each ? 

6. A grocer sold a turkey weighing 8 lbs. at 11 cts. apound ; 
what did it come to ? 
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6. What will 9 qts. of cherries come to, at 12 cts. a quart ? 

7. At 8 cts. a mile, what will it cost to ride 9 miles ? 

8. Carrie made 9 bouquets, each having 10 flowers ; how 
many flowers had they all ? 

9. At $12 a hundred, what will 4 hundred melons cost ? 

10. What cost 8 dozen eggs, at 12 cts. a dozen ? 

11. If a man walk 47 miles a day, how many miles will he 
walk in G days ? 

Analysis.— 47 equals 4 tens and 7 units. Now 6 times 4 tens are 
24 tens, or 240, and 6 times 7 units are 42 units, which added to 240 make 
282. Ans, 282 miles in 6 days. 

Note. — When the multiplicand is large, it is advisable in mental oi^etK- 
tions to begin with the higest order, as in addition. (Art. 54.) 

12. What cost 4 acres of land, at 136 an acre? 

13. At $75 a share, what will 7 shares of Bank Stock come to ? 

14. A furniture dealer sold 10 sofas at 187 apiece ; what did 
he get for all of them ? 

16. If a railroad car goes at the rate of 57 miles an hour, how 
far will it go in 8 hours ? 

16. How many are 9 times 73 ? 8 times 63 ? 

17. How many are 7 times 86 ? 6 times 97 ? 

18. How many are 8 times 94 ? 9 times 89 ? 

19. If melodeons are $75 apiece, what will 6 cost? 

Written Exercises. 
87. When the multiplier has two or more figures. 

1. What iS the product of 324 multiplied by 132 ? 

Explanation. — We write the multiplier under 324 Mnltipllcand. 
the multiplicand, as in the margin, and beginning at ^32 MnltiDlier 
tlie right, multiply by each order successively. 

Thus, multiplying 324 by 2 units, the fir^ partial ^^^ P"- P^od. 
product is 648, the right hand figure of which we set in 972 
units place. Next, multiplying by 3 tens, the second 324 

partial product is 972 tens, the right hand figure of "77 

which we write in tens place, under the multiplying ^^'^^^ K^tire Prod 
figure. Finally, the third partial product is 324 hundreds, the right hand 
figure of which we place under the order which produced it. 

Adding these partial products, the mm 427(58, \a \.\\^ eatlxe i^od.>MX. 
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Note. — To prove the earreetness of the work, we multiply the multiplier 
132 by 824 the multiplicand, and as the ttoo results agree, the work is 
correct. 

Multiply and explain the following in like manner : 

(2.) (3.) (4.) (5.) (6.) 

42.5 1563 $6.42 42.6 lbs. 6T8 yds. 
_34 _42 27 23.4 346 

88. From the preceding exercises we derive the following 

Gen eral Rule. 

/. Write the multiplier under the viuJtiplieand, and 
beginning at the right, multiply each order of the multi- 
plicand by each order of the multiplier, placing the light 
hand' figure of each paHial product under the order 
which produced it. 

11. Add the partial products together, and from the 
right point off as many figures for decimals as there are 
places of decimals in the multiplicand and multi- 
plier ; the result will be the product required. 

Proof. — Multiply the multiplier by the multiplicand; 
if the two results agree the luorh is correct. 

(For proof by casting out the 9's, see Art. 876, Appendix.) 

Abbi^ications. 

1. Allowing 365 days to a year, how many days has a man 
lived who is 45 years old ? 

2. If a garrison consume 725 pounds of beef in one day, 
how many pounds will they consume in 126 days ? 

3. What cost 243 chests of tea, at 137 per chest? 

4. A man bought 268 horses, at $63 apiece ; what did they 
come to ? 

6. If sound moves 1142 feet in a second, how far will it move 
in 60 seconds ? 

6. If a cattle train has 23 cars and each car contains 68 
sheep, how many sheep in the train? 
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7. How much can a man earn in 48 months at $125 a 
month ? 

8. At 132 each, how much will it cost to furnish the outfit 
for 560 policemen ? 

9. How many bushels of com may be raised on 485 acres 
which average 37 bu. to the acre ? 

10. There are 640 acres in a square mile ; how many acres 
are there in 75 square miles ? 

,What is the product of 

11. 8623 by 24? 23. 2734 by 234? 

12. 2538 by 39 ? 24. 4803 by .325 ? 

13. 4752 by 43? 26. 6578 by 467 ? 

14. 5843 by 63 ? 26. 5967 by 504 ? 
16. $32.45 by 57? 27. 43672 by 564 ? 

16. $47.08 by 68 ? 28. 54865 by 647 ? 

17. 6264 by 70 ? 29. 60435 by 704 ? 

18. $29,451 by 49 ? 30. 74321 by 839 ? 

19. 420643 by 76 ? 31. 543267 by 1563 ? 

20. 572062 by 84 ? 32. 684039 by 1783? 

21. 398025 by 87? ' 33. 709564 by 2803 ? 

22. 703270 by 93? 34. 894037 by 3085 ? 

36. Tf a clerk has $36 a month for the first 4 months ; $48 
a month for the next 4 ; and $60 a month for the next 4 ; what 
will he receive for the year ? 

36. If I receive $350 a month, how much shall I have at the 
end of the year, after deducting $38 a month for board ? 

37. If it takes 385 laborers 18 months to build a railroad, 
how long would it take 1 man to build it ? 

38. A ship of war has provisions to last a crew of 645 men 
90 days ; how long would they last 1 man ? 

39. If I sell 29 bbls. of flour at $8 a barrel, and 50 bbls. of 
beef at $18 a barrel, and receive 5 hundred-dollar biUs in pay- 
ment, how much will be due me for both ? 

40. A farmer sold 32 sheep at $8 a head, and 9 cows for $45 
apiece ; how much more did he receive for the cows than the 
*heep? 

41. What cost 169 chairs, at $3.25 apieee \ 
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42. What cost 279 baxrels of. salt, at $1.75 a barrel? 

43. What cost 1565 acres of land, at $27 per acre ? 

44. What cost 758 baskets of peaches, at $2.50 a basket ? 
46. If a hall will seat 1250 persons, and each seat is occupied 

by a person weighing 135 lbs. what weight is sustained by the 
floor? 

46. Bought 2 farms; one contained 327 acres at $83 an 
acre, the other 526 acres at $58 an acre. What did they both 
cost ? What was the difference in their cost ? 

47. What is the value of 56 railway cars, at $9550.75 each ? 

48. A man bought 31 colts at $28 apiece, and paid 10 tons 
of hay at $25 a ton ; how much did he owe for the colts ? 

49. A grocer bought 21 barrels of flour at $5 per barrel, and 
sold 16 barrels of it at $7; finding the rest damaged, he 
put it at $3 a barrel. How much did he make or lose, by the 
operation ? 

50. A farmer haying 75 turkeys, sold 50 of them at 86 cents 
apiece, and the rest at 54 cts. apiece ; what did they come to ? 

51. A man owns 7 orchards ; in each orchard there are 8 rows 
of apple-trees, and 29 trees in each row; how many apple-trees 
has he ? 

62. In a certain school there are 3 departments, in each 
department there are. 11 classes, and in each class there are 48 
pupils ; how many pupils are there in the school ? 

63. If you multiply 58 by 37, and this product by 29, what 
will be the result ? 

54. If 450 is multiplied by 254, and this product by 178, 
what will be the result ? 

55. A man sent 37 loads of wheat to market; every load 
contained 16 bags, and each bag 3 bushels ; how many bushels 
did he send ? 

56. What is the product of 378 + 342 by (763 - 251) ? 

57. What is the product of 254 + 451 by (836 - 434) ? 

68. Required the product of 823 — 567 by (827 + 230). 

69. Multiply 267 + 75 -f- 430 by (468 — 324). 

60. Multiply 869 — 675 by (300 + 87 + 90). 

61. What is the product of (843 — 478) x (973 + 379) ? 



^ Multiplication. 45 

89. To multiply by the Factors of the Multiplier. 

1. What will 15 tables cost at $7 apiece ? 

OPERATION. 

Analysis. — The factors of 15 are 5 and 3. J7 cost of i Table. 

(Art. 80.) Now as 1 table costs $7,5 tables g 

wiU cost 5 times $7 or (35. Again, since — r- 

15 = 3 X 5 it follows that 15 tables will cost 3 135 " " 5 " 

times as much as 5 tables, and 3 times $35 are 3 

$105. Hence, the ITTT 

$10o " '• 15 " 

EuLE. — Multiply the multiplicand by one of the factors 
of the multiplier, then this product by another, and so 
on, till aU the factors have been used. 

The last product mill be the answer, 

2. What will 27 sofas cost, at $85 apiece ? 

3. What will 24 wagons cost, at $37 apiece? 

4. What will 36 cows cost, at $19 per head ? 

6. If a man travels at the rate of 42 miles a day, how far 
can he travel in 205 days? 

6. What cost 45 acres of land, at 110 dollars per acre ? 

7. At $6 per week, how much will it cost a person to board 
52 weeks ? 

8. At the rate of 56 bushels per acre, how much com can 
be raised on 460 acres of land ? 

9. What cost 672 pieces of eashmero, at $24 apiece ? 
10. What cost 1265 yoke of oxen, at $72 per yoke ? 

90. When the Multiplier has ciphers on the right. 

1. WTiat is the product of 56 multiplied by 10 ? 

SOLUtiON. — When a figure is moved one place to the left, its value is 
increased ten times. (Art. 34, ^''^ Hence, if we annex a cipher to 56 we 
multiply it by 10 and it becomes 560. Ana, 560. 

2. Multiply 64 by 100. 

Solution. — Annexing ttoo ciphers to 64 increases its value 100 times, 
and therefore multiplies it by 100. Ana. 6400. 

3. Multiply 87 by 1000. Ans. 87000. 
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4. Multiply 316 by 40. 

Explanation. — ^Multiplying 316 by 4 ones, it becomes 
1264. But we are required to multiply by 4 tens instead 
of 4 ones; therefore the true product is ten times 1264. 
To correct this result, we annex a cipher to it, which mul- 
tiplies it by 10. 



OVXBATION. 

316 
40 



Ans. 12640 



5. Multiply 345 by 700. 

Solution. — ^Multiplying by 7 ones only, gives 2415, 
which must be multiplied by 100 for the true product. 
This is done by annexing two ciphers. Hence, 



91. To multiply by 10, 100, 1000, etc. 



OPBBATION. 

345 
700 

Ans. 241500 



Annex as many ciphers to the multiplicand as there 
are ciphers in the multiplier. 

When the significant figures have ciphers on the right. 

Multiply by the significant figures, and to the result 
annex as many ciphers as are on the right of both fac- 
tors. (See Art, 864, Appendix.) 

6. What will 100 bales of cotton weigh, at 468 lbs. to a bale ? 

7. How many pages in 2300 books, of 352 pages each ? 

21. 56300000 X 64 = ? 

22. 62300000 X 890 = ? 

23. 54000000 X 700 = ? 

24. 43000000 X 600 = ? 



8. 476 X 1000 = ? 

9. 53486 X 10000 = ? 

10. 12046708 X 100000 = ? 

11. 26900785x1000000=? 

12. 89063457x10000000=? 

13. 9460305068 x 100000= ? 
1^. 1920 X 2000 = ? 

16. 4376 X 2500 = ? 

16. 50634 X 41000 = ? 

17. 630125 X 620000 = ? 
ip. 12000 X 31 = ? 

19. 370000 X 32 = ? 
30, 8120000 X 46 ;=: ? 



26. 563800 X 7200 = ? 

26. 1230000 X 12000 = ? 

27. 310200 X 20000 = ? 

28. 2065000 X 810000 = ? 

29. 2109090 X 510000 = ? 

30. 6084201 X 740000 = ? 

31. 7283900 X 958300 = ? 

32. 86007400 X 9700 = ? 

33. 90690000 X 8600 = ? 
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Oral Problems for Review. 

92. 1. If 4 men can do a job of work in 6 days, how long 

will it take 1 man to do it ? 

Analysis. — It will take 1 man 4 times as many days as it takes 
i men ; and 4 times 6 days are 24 days, An8. 

2. In 1 peck are 8 quarts ; how many quarts in 6 pecks ? 

3. How many quarts are 7 pecks and 3 quarts ? 

4. In 1 bushel are 4 pecks ; how many pecks in 15 bushels ? 

5. How many pecks in 20 bushels and 3 pecks ? 

6. If 9 men can build a wall in 20 days, how long will it 
take 1 man to do it ? 

7. In 1 pound are 16 ounces ; how many ounces in 4 pounds ? 

8. How many ounces in 5 lbs. 7 ounces ? 

9. If a barrel of flour will last 8 persons 12 days, how long 
will it last 1 person ? 

10. What will 8 lbs. of maple sugar cost, at 9 cts. a pound ? 

11. How many inches in 11 feet ? 

12. How many feet in 12 yds. and 2 feet ? 

13. How many quarts in 25 gallons of milk? 

14. How many quarts in 30 gallons and 5 quarts ? 

16. If two men start from the same place and travel in 
opposite directions, one at the rate of 4 miles per hour, the 
other, 3 miles, how far apart will they be in 6 hours ? 

Written Problems for Review. 

93. 17. George has 27 cents, and Henry has 3 times as 
many cents as George lacking 5 ; how many cents has Henry ? 
How many have both ? 

18. At a military parade there were 5 regiments, in each 
regiment 8 companies, in each company 9 platoons, and in 
each platoon 10 soldiers ; how many soldiers were on parade ? 

19. If 325 men can grade a street in 28 days, how long will 
it take 1 man to do it ? How much will he receive for it, if he 
has $2 per day ? 

20. A and B are 20 miles apart, and travel . in opposite 
directions, A goes 4 miles an hour and B 5 miles ; how far 
apart will they be in 48 hours ? 
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21. If I hire a carpenter at 128 a month, and his appren- 
tice at $14, how much will be due them in 12 months ? 

22. A man bought a drove of 1560 sheep, at $4 a head; 
it cost him $68 to send them to market, and they brought him 
$5 apiece ; how much did he make on them ? 

23. A drover bought 360 head of cattle and 96 horses ; he 
afterwards sold the former at a profit of $19 a head, and the 
latter at a loss of 23 dollars a head ; did he gain or lose by the 
operation, and how much ? 

24. A grocer bought 585 barrels of flour at $6 a barrel, and 
117 barrels at $7 ; he then sold the whole at $6.50. What was 
the result of his speculation ? 

26. In music, two minims equal a semibreve ; two crotchets 
a minim ; two quavers a crotchet ; two semi-quavers a quaver ; 
and two demi-semiquavers a semi-quaver; how many demi- 
semiquavers are equal to 259 semi-breves ? 

26. Two persons start from the same place, and travel in the 
same direction ; one at the rate of 33 miles per day, and the 
other at the rate of 37 miles per day ; how far apart will they 
be at the end of a year ? 

27. Multiply two thousand seven, by one thousand four. 

28. Multiply four thousand forty, by two thousand one hun- 
dred three. 

29. Multiply forty thousand, four hundred four, by ten 
thousand ten. 

30. Multiply one hundred five thousand seven, by sixty 
thousand, four hundred three. 

31. Multiply five millions, two hundred six, by seventy 
thousand, two hundred five. 

QU ESTIONS. 

76. What is Multiplication ? 77. The Multiplicand ? 78. The Multi- 
plier ? What does the Multiplier show ? 79. What is the Answer called ? 

80. The numbers which produce the product called ? 81. Make the Sign 
of Multiplication. What does it show ? How read ? 

85. How proceed when the multiplicand or multiplier has decimals % 
88. Give the general rule ? How prove multiplication? 89. How multi- 
ply by the factors of a number ? 

91. How multiply by 10, IQO, 1000, etc.? When there are ciphers on 
the right, how proceed ? 
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Oral Exercises. 

94. 1. How many times can 4 cents be taken from a purse 
containing 12 cents? 

Solution.— 12 cents — 4 cts. = 8 cts.;' 8 cts. — 4 cts. = 4 cts.; and 

4 cts. — 4 cts. = 0. Ans.f 3 times. 

2. How many times are 4 cents contained in 12 cents ? 

3. How many 3's in 15 ? How many 5's ? 

4. How many oranges at 4 cts. apiece, can I buy for 20 cts.? 

Analysis. — I can buy as many oranges as 4 cents are contained times in 
20 cents. Ana.^ 5 oranges. 

6. How many times 3 in 18? How many times 6 ? 

6. In 1 gallon are 4 quarts ; how many gallons in 24 quarts? 

7. In 1 week are 7 days ; how many weeks in 28 days ? 

8. What is one of the 5 equal parts of 30 ? 

Analysis.-- Since 30 is 6 times 5, one of the 5 equal parts of 80 is 6. 

9. On Christmas day a father divided $25 equally among his 

5 children ; how many dollars did each receive ? 

10. How many boxes, each holding 12 lbs., will a dairyman 
require to pack 36 lbs. of butter ? 

11. A teacher having 45 pupils, formed them into classes of 
9 each ; how many classes did she have ? 

Definitions. 

95. Division is finding how many times one number is con- 
tained in another; or finding one of the equal parts of a 
number. 

96. The Dividend is the number to be divided. 

97. The Divisor is the number by which we divide. 

98. The Answer, or number found by division, is called the 
Quotient. It shows how many times the divisor is contained 
in the dividend. 
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99. The Bemainder is the part of the dividend left when 
the divisor is not contained in it an erad number of times, and 
is always less than the divisor. 

100. The Sign of Division is -f-. It is read '^divided by/* 

Thus, 8 H- 4 is read, " 8 divided by 4." 

101. Division is also denoted by writing the divisor under 
the dividend, with a line between them. 

Thus, I is read, "8 divided by 4." 

Notes. — 1. Division is the reverse of multiplication ; the former sepa- 
rates numbers into equal parts ; the latter unites equal parts in one num- 
ber. The dividend corresponds to the product, and the divisor and quo- 
tient to the multiplier and multiplicand. (Art. 79.) 

2. Division is also similar in principle to subtraction, and may be 
performed by it. Thus, 5 is contained in 16, 3 times, and 5 can be sub- 
tracted from 15, 3 times. 

12. How many times 3 in 36 ? 

13. 4 in 28 ? 16. 5 in 45 ? 19. 8 in 56 ? 

14. 4 in 32 ? 17. 6 in 54 ? 20. 9 in 54 ? 
16. 6 in 48? 18. 7 in 63? 21. 9 in 72? 

22. 18-7-3 = ? 30. 32-^4=? 38. 36-^3 = ? 

23. 27-=-3=? 31. 28^4=? 39. 48-^4=:? 

24. 35-7-5=? 32. 42-7-7=? 40. 54-^9 = ? 
26. 45-7-5 = ? 33. 56-^8=? 41. 56-7-8=? 

26. 30-7-6=? 34. 35-7-7=? 42. 72 — 9= ? 

27. 42-7-6=? 36. 48-7-8=? 43. 88-7-11 = ? 

28. 60-=-5 = ? 36. 64-^8=? 44. 72-^8=? 

29. 54^6 = ? 37. 63-7-7 = ? 45. 96-7-12=? 

46. V-=^ 49. J^=? 52. J^=? 56. Jj<^=? 

47. ^=? 60. ^=? 53. ^=? 66. V/=? 

48. ^=? 61. Y=? S4- H=? 67. ^^=? 

102. The Name of the equal parts into which a number or 
thing is divided depends upon the numier of parts. Thus, 
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One of ttoo equal parts is called One-lial^ written \. 

One of three equal parts is called One-third^ written \, 

One oifotir equal parts is called One-fourtli^ written \, 

Two of three equal parts are called Two-thirds, written f . 
Three of four equal parts are called Three-fourths, written f . 

103. Write the following in figures : 

1. Two-ninths ; three-fifths ; four-fifths ; five-eighths. 

2. One-sixth ; two-sixths ; four-sixths ; five-sixths. 

3. Two-sevenths; three-sevenths; five-sevenths. 

4. Three-tenths; five-ninths; three-elevenths; six-twelfths. 

104. When a unit is divided into equal parts, the parts are 
called Fractions. 

6. What part of 3 is 1 ? Is 2? 

Analysis. — If 8 is divided into 3 equal parts, one of these parts is 
l-third of 8 ; 2 of the parts are 2-tliirds of 3. 

6. What part of 4 is 1 ? What part of 3 ? 

7. What part of 5 is 2 ? Is 3 ? Is 4? 

^8. How find a half of a number? A third, a fourth, etc. 

Arts,, By dividing it respectively by 2, 3, 4, etc. 

9. What is 1 third of 6 ? Of 9 ? Of 12 ? Of 18 ? 

10. What is 1 fifth of 10 ? Of 15 ? Of 30 ? Of 45 ? 

11. What is 1 eighth of 24 ? Of 32 ? Of 40 ? Of 48 ? 

12. If $40 are distributed among 8 laborers, what part of the 
money and how many dollars will each receive ? 

Analysis. — One is 1-eighth of 8. Therefore, 1 man wiU receive 
l-eighth of $40, which is $5, Ana. 

13. How many tons of coal, at $7 a ton, can be bought 
for $63 ? 

14. A farmer sold 5 tons of hay, at $12 a ton, and took his 
pay in flour at $6 a barrel ; how many barrels did he receive ? 

16. An express traveled 108 miles in 9 hours ; at what rate 
was that per hour ? 

16. How many times is \ of 42 contained in 54 ? 

17. How many times is \ of G3 contained m ^^i*^ 
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DeVBTjOPMSNT ojf Pbincipzb8. 

105. 1. How many times 4 cents in 20 cents ? 

2. What kind of a number is the quotient ? 
Ans, It is an abstract number. 

3. If 30 apples are divided into 5 equal parts, how many 
apples will there be in one part? 

4. What kind of number is the quotient ? 

Ans. A concrete number, the same as the dividend. 

6. If 7 is the divisor and 4 the quotient, what is the 
dividend ? 

Ans. Their product, 7x4, or 28. 

106. From the above examples we derive the following 

Princi ples. 

i°. When the divisor and dividend are like numbers, the 
quotient is an abstract number. 

^. When the divisor is an abstract number, the quotient 
and dividend are like fiumbers. 

3°. The product of the divisor and quotient is equal to the 
dividend. 

Written Exercises. 

107. 1. Divide 952 by 4. 

Explanation.— Write the divisor on the left Divisor. Divid. Quotient, 
of the dividend, with a curved line between them. 4 ) 952 ( 238 

First. — Beginning at the left to divide, we find g 

4 is contained in 9 hundreds 2 (hundreds) times, — 

and place the 2 (in hundreds place) at the right of ^^ 

the dividend for the first quotient figure. 12 

Second, — We multiply the divisor by the quo- oo 

tient 2, and set the remainder under the order 
divided. » ZZ 

Third. — Subtract the product from the part of the dividend used. 

Fourth, — To the remainder 1 (hundred) we annex the 5 tens, making 
16 tens, for a second partial dividend. Now 4 is contained in 15 tens, 
3 (tens) times ; write the 3 in tens place in the quotient, and multipljdng 
the divisor by it, subtract the product from the second partial dividend. 
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To the remainder 3 teiis, we annex the 2 units, making 32 units, a 
third partial dividend. 4 is contained in 32 units, 8 times. Write the y 
in units place in the quotient. Multiplying the divisor by it and subtract- 
ing the product, there is no remainder. Ans. 238. 

Pboop— Quotient 238 x 4 (Divisor) = 952 (Dividend). (Art. 106, 3") 

2. Divide 6570 by 5, and explain the operation in like man- 
ner. Ans. 1314. 

3. Divide 7650 by 6. 6. Divide 9219 by 7. 

4. Divide 8211 by 7. 7. Divide 68696 by 6. 
6. Divide 9872 by 4. 8. Divide 89240 by 8. 

9. What is the quotient of 6272 divided by 4 ? 

Explanation. — We draw a line under opbratioh. 

the dividend, and begin to divide at the Divisor. 4 ) 6272 Dividend, 
left as before. Dividing 6 (thousands) by 4, ~T^ft 

the quotient is 1 (thousand), which we write ^^** 

below the line, under the order divided. Subtracting, the remainder is 2 
(thousands). To this we annex, mentally, the 2 hundreds, making 22 
(hundreds) for the next partial dividend. Divide as before, and proceed 
in this way till all the orders are divided, carrying the multiplications and 
subtractions in the mind, simply setting down the quotient figures. The 
quotient is 1568. 

Pboop.— The quotient 1568 x 4 (divisor) = 6272 (dividend). 
Divide and prove the following in like manner : 

(10.) (11.) (12.) (13.) 
3 ) 1134 5 ) 1230 6 ) 2562 7 )8638 

(14.) (15.) (16.) (17.) 
6 ) 3276 8 ) 9872 7 )2345 9 ) 3141 

108. The method of dividing in which the results of the 
several steps are set down, as illustrated by Ex. 1, is called 
Long Division. 

109. The method in which the quotient only is set down, 
the results of the several steps being carried in the mind, as 
illustrated by Ex. 9, is called Shprt Division. 

When the divisor does not exceed 12, this mfiWio^ \a ^t^i'^T^iJ^'ft. 
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18. Divide 13875 by 4. 

NOTBS.— 1. To indicate the division of the final opbbatioh. 

remainder, if any, it must be written over the divi- 4 ) 13875 

Bor and placed at the right of the quotient as part j ' ^4.683. 

of it. ' * 

2. In proving the work, the remainder, if any, must be added to the 
product of the divisor and quotient. (Art. 99.) 

(19.) (20.) (21.) (22.) 

5 ) 4567 6 ) 3971 8 ) 6567 9 ) 41756 



Solve the following, both by Long and Short Division : 

(23.) (24.) (26.) - (26.) 

5 ) 76453 4 ) 8235 4 6 ) 52387 7 ) 63874 

(27.) (28.) (29.) (30.) 

7 ) 842952 6 ) 42846 3 8 ) 76834 5 9 ) 783952 

(31.) (32.) (33.) (34.) 

8 ) 65924 9 ) 75327 10 ) 562340 12 ) 18396 

110. Decimals are divided like integers, and from the right 
of the quotient as many figures must be pointed off for deci- 
mals, as the decimal places in the dividend exceed those in the 
divisor. 

36. Divide 391.86 by 9. 

OPERATION. 

Explanation. — We divide as in whole numbers q \ qqi ota 

and point off two figures for decimals in the '- — 

quotient. Ans. 43.54 

36. Divide $98,752 by 8. Ans. $12,344. 

37. Divide 2563.48 by 4. 38. Divide 645.328 by 8. 

39. At $4 a yard, how many yards of cloth can be bought 
for $9850 ? 

40. If $48.78 are divided into 9 equal parts, what is the 
value of each part ? 
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Oral Exercises. 

111. 1. If the price of 7 hats is $28, what is the price of 
1 hat ? 

Analysis.— 1 is 1 seventh of 7 ; therefore 1 hat will cost 1 seventh of 
$28, and 1 seventh of $28 is $4, Am, 

2. If 1 man can hoe a field of corn in 40 days, how long 
will it take 5 men to hoe it ? 

3. A grocer bought 8 barrels of flour for $56 ; what must he 
sell it for per barrel to gain $12 ? 

4. A hardware merchant paid $69 for 7 kegs of nails, and 
$15 freight ; what did each keg cost him ? 

5. How many times 9 in 8 times 12 ? 

6. How many times 11 in 74 plus 13 ? 

7. How many cords of wood at $4 a cord, will pay for 
8 pairs of boots at $6 a pair ? 

8. A farmer gave 5 tons of hay for 2 cows, worth $30 apiece ; 
what was the value of the hay per ton ? 

9. How many tons of coal, worth $6 a ton, must I give for 
5 suits of clothes worth $9 a suit ? 

10. If I pay $12 apiece for 7 barrels of beef, and sejl it so as 
to lose $24, what shall I get a barrel ? 

Written Exercises. 

112. Ex. 1. Divide 172859 by 34. 

Explanation.— 34 is contained in 172, operation. 
5 (thousands) times and 2 (thousands) rem. 34 ) 172859 ( 5084^^ 

Setting the 5 at the right of the dividend, Yl^ 

we annex tlie 8, the next figure of the divi- 

dend, to the remainder 2, making 28 for the '^^^^ 

second partial dividend. 272 

As 32 is not contained in 28, we write a -joq 
cipher in the quotient, and annex the 5 to 

28, making 285 (tens). Now 34 is in 285 15? 

(tens), 8 (tens) times. Writing 8 in the 3 
quotient, we multii)ly, subtract, etc., and 

proceed as before. Finally, we write the divisor under the T^xajKaAvst, 
and place it at the right as part of the quotient. 
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(2.) (3.) (4.) 

16 ) 45807 ( 28 ) 348072 ( 37 ) 516780 ( 

(5.) (6.) (7.) 

19 ) 560372 ( 36 ) 39245 ( 37 ) 45567 ( 

(8.) (9.) (10.) 

48 ) 9230.56 ( 29 ) 702345 ( 38 ) $45.84 ( 

(11.) (12.) (13.) 

47 ) $59.85 ( 56 ) $75,845 ( 48 ) $96,354 ( 

113. From the preceding illustrations we derive the following 

General R ule. 

/. Write the divisor at the left of the dividend, and 
find how many times it is contained in the fewest 
orders that will contain it, setting the quotient at the 
right, 

II, Multiply the divisor by this quotient, and sub- 
tract the product from the orders divided. To the 
1 emainder annex the succeeding figure of the divi- 
dend, and divide as before, 

III, If there is a remainder after dividing the last 
order, write it over the divisor, and place the result at 
the right as part of the quotient. 

Finally, point off as many decimal figures at the 
right of the quotient as the decivial places in the divi- 
dend exceed those in the divisor. 

Proof. — Multiply the divisor and quotient together, 
and to the product add the remainder. If the result 
is equal to the dividend, the worh is right. 

Note. — The quotient figure both in short and long division, is always the 
Bome order as the right hand order divided. 

114. To prove Multiplication by Division. 

Divide the product by one of the factors, and if the 
quotient is equal to the other factor, the worh is right 
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115. 1. A man wishes to invest 13562 in railroad stock ; 
bow many shares can he buy, at $42 per share ? 

2. In 1 year there are 52 weeks ; how many years are there 
in 1640 weeks? 

3. In one hogshead there are 63 gallons ; how many hogs- 
heads are there in 3065 gallons? 

4. If a man can earn $75 in a month, how many months will 
it take him to earn $3280 ? 

5. If it takes 18 yards of silk to make a dress, how many 
dresses can be made from 1350 yards? 

6. If a young man's expenses are $83 a month, how long 
will $4265 support him ? 

7. A man bought a drove of 95 horses for $4750 ; how much 
did he give apiece? 

8. A farmer having $1840, laid it out in land, at $25 per 
acre ; how many acres did he buy ? 

9. In a cask there are 93 gallons ; how many casks in 4260 
gallons ? 

10. If a man travels 45 miles a day, how long will it take 
him to travel 1215 miles ? 

Divide and prove the following : 



11. 


$467.2 by 15. 


19. 


$84.53 by 62. 


12. 


$56.84 by 18. 


20. 


$73.56 by 48. 


13. 


786.3 by 21. 


21. 


6893 by 82. 


14. 


48.27 by 33. 


22. 


9721 by 65. 


15. 


6972 by 35. 


23. 


23456 by 28. 


16. 


7842 by 23. 


24. 


72350 by 45. 


17. 


8253 by 47. 


25. 


80854 by 84. 


18. 


21.08 by 32. 


26. 


92635 by 92. 



27. A garrison had 5580 pounds of beef, which the com- 
mander wished to have last 62 days ; how many pounds could 
be used per day ? 

28. A man paid $9565 for a farm, at $64 an acre; how 
many acres were there ? 
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29. A grocer packed 18144 eggs iu boxes holding 144 eggs 
each ; how many boxes did he use ? 

30. If he had packed the same eggs in 63 equal boxes, how 
many eggs would he have put in a box ? 

Note. — When the divipor is largre, find how many times its first figure 
is contained in the first or first two figures of the dividend, allowing for 
the addition of tens from the product of the second figure of the diyisor. 



31. Divide 18146 by 683. 
32.. 62346 by 354. 

70893 by 532. 

294763 by 306. 

375426 by 521. 

2445224 by 812. 

3560325 by 904. 

4256348 by 638. 

5437502 by 743. 



33. 
34. 
36. 
36. 
37. 
38. 
39. 



Ans, 26f|f. 

40. 8925648 by 732. 

41. 2439.2642 by 765. 

42. 592348.276 by 879. 

43. 569389.175 by 1247. 

44. 8679538.46 by 3238. 

45. 134259.8640 by 56813. 

46. 396478.9523 by 75436. 

47. 425367.805 by 83247. 



Dictation Exercises.* 



116. 1. Subtract 4 from 11, add 3, multiply by 6, divide 
by 10, add 6, subtract 4, multiply by 5, and divide by 8 ; what 
is the result ? 

2. Multiply 9 by 7, subtract 3, divide by 5, add 10, divide 
by 11, multiply by 8, subtract 4, and add 12 ; result ? 

3. Divide 54 by 9, multiply by 3, subtract 8, add 4, divide 
by 7, multiply by 9, add 10, subtract 7, divide by 3 ; result? 

4. If from 39 you take 7, divide by 8, multiply by 9, sub- 
tract 6, divide by 5, add 12, divide by 9, multiply by 11, add 3, 
divide by 5, add 7, and multiply by 4, what is the result ? - 

6. 7 + 8 — 3x4-1-6 + 10 -T-3X7--2; result ? f 

6. 30-6-^8x9 + 5-^-4 + 14-^llxl2^-6^5x7 
-I- 6 -f- 8 + 21 ; what is the result ? 

7. 8x7 — 8-7-4x2-^6-1- 16 -T-4 x 8 — 12 4-7 + 6 
X 6 ; what is the result ? 



* The object of these exerciees is three-fold ; First, to give facility in mental com- 
binations of numbers ; Second, to caltiyate the habit of fixing the attention ; Third, to 
drill the whole class at the same time. 

t Perform the successive operations indicated by the signs. 
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8. 48h-6x4 + 10 — 6-V-9 + 30 — 7-^3x12 — 5 + 7 
-^ 10 X 3 ; what is the result ? 

9. 25 + 7-^8xll-8-T-9 + 23-T-9x7 + 12+-3-5 
X 8 + 6 -=- 9 ; what is the result ? 

10. 27-7-9 + 15-10x7 + 7-T-9x5-8-T-3 + 12 
^7 X 20 — 12 -r- 6 + 25 = how many ? 

117. When the Divisor has Ciphers on the right. 

1. Divide 3563 by 100. 

Explanation.— Cutting oflf the right- operation. 

hand figare of a number, removes each of 1|00 ) 35|63 

its other figures one place to the right, a Q^~~fiQ p 

and therefore divides it by 10. Cutting 

off two figures divides it by 100 ; cutting off three figures divides it by 
1000, etc. (Art. 90.) 

2. Divide 345231 by 100. 4. Divide 6423544 by 10000. 

3. Divide 672487 by 1000. 5. Divide 7364159 by 100000. 

6. Divide 937643 by 4000. 

Analysis. — ^By cutting off three figures operation. 

at the right of the divisor aSd dividend. 4|000 ) 937|643 

we divide each by 1000 ; the quotient is . oo/i i caq x» 

937 and the remainder 643. Next, divid- Ans. 4,6^-1^^6 Rem. 

ing by 4, the quotient is 234, and 1 remainder, which we prefix to the 
figures cut off, making the true remainder 1643. Hence, 

118. To Divide by 10, 100, 1000. 

Cut off as many figures at the right of the dividend 
as there are ciphers in the divisor; the remaining 
figures will he the quotient, and those cut off the 
remainder. 

When the divisor is greater than I, with ciphers on the right. 

Cut off the ciphers from the divisor and as many fig- 
ures from the right of the dividend. 

For the quotient, divide the remaining part of the 
dividend by the remaining part of the divisor. 

To the figures cut off, prefix the remainder, and the 
result wiU be the true remainder, (Art* WIQ, k:g^\iSixO^ 
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7. Divide 4885970 by 6000. Ans. 814 and 1970 rem. 

8. Allowing 200 lbs. to a barrel, how many barrels wiU 
68000 lbs. of beef make ? 

9. In $1 there are 100 cents ; how many dollars are in 
45650 cents ? 

10. How many bales of cotton, each weighing 450 lbs., are 
in 36000 lbs. ? 

11. If $96000 are divided equally among 2400 soldiers, how 
much will each receive ? 

12. A pound of cotton has been spun into a thread 76 miles 
long, and a pound of wool into a thread 95 miles long ; how 
many pounds of both together will spin a thread which will 
reach round the world, a distance of 25000 miles ? 

13. If 600 steam engines can do the work of 2 million 
496 thousand men, to how many men is 1 engine equivalent ? 

119. From the relations of the Divisor^ Dividendy and 
Quotienty we deduce the following 

General Principles of Division, 

First — Let 24 be a dividend and 6 a divisor. The quotient 
is 4. 

Then (^4 X 2) - 6 = 8 ) 

And 24 - (6 - 2) = 8 f - ^ ^ ^- ^^''''^' 

i°. Mnltiplying the dividend, or ) ,,,,.,. . , . . , 

^. . /. ^ ^f ,. . ; Multiplies the quotient. 

Dividing the divisor, ) 

8econd.^{U ^ 2) - 6 = 2 ) . 

And 24 ^ (6 X 2) = 2 J - * ^ "^^ ^^''''^' 

^. Dividing the dividend, or) ^. ., ,, .. . 

■MM- ..- f ' ii T . y x>tvtae5 the quotient. 

Multiplying the divisor, ) 

Third.-{U X 2) - (6 X 2) , 

Or, (24-^2)-(6-^2)i-*• ^^°'"'' 

5°. Multiplying or dividing hoth ) ^^^ ^^^ ^^ 

divisor and dividend by ( j^ i. 
the same number, * 
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119, a. 1st. When the product of two factors and one of 
them are given, the other is found by dividing the product by 
the given factor. 

2d. When the product of three or more factors and all but 
one of them are given, the other factor is found by dividing 
the given product by the product of the given factors. 

3d. When the sum and difference of two numbers are given, 
the less number is found by subtracting the difference from the 
sum and dividing the remainder by 2. 

4:th. The average of two unequal numbers is half their sum. 
The average of three unequal numbers is one-third the sum. 

Oral Problems for Review. 

120. 1. The dividend is 63, the quotient 9; what is the 
divisor ? 

2. When the dividend and quotient are given, how find the 
divisor? 

3. The divisor being 11 and the quotient 10, what is the 
dividend ? 

4. When the divisor and quotient are given, how find the 
dividend ? 

5. The quotient being 9, the divisor 20, and the remainder 7, 
what is the dividend ? 

6. When the divisor, quotient, and remainder are given, how 
find the dividend ? 

7. At 17 a week, how many weeks can you board for 184 ? 

8. How long will it take a printer to earn 1132, if he gets 
$11 a week? 

9. A farmer bought 12 yards of cloth, at $4, and paid for it 
in hay, at 18 a ton; how many tons did it take? 

10. In 7 times 11, less 5, how. many times 9 ? 

11. In 9 times 12, less 8, how many times 5 ? 

12. How many tons of coal, at $6va ton, will pay for 8 bar- 
rels of flour, at $9 a barrel ? 

13. If 12 men can earn $100 in a week, how much can 1 man 
earn in the same time ? 
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14. When wood is 14 a cord and coal is 19 a ton, how much 
wood is equal in value to 8 tons of coal ? 

15. If eggs are worth 9 cents a dozen, and butter 12 cents a 
pound, how many eggs are worth 6 lb. of butter? 

16. A man being on a journey, finds he can reach home in 
9 days by traveling 20 miles a day; but becoming lame, he 
traveled only 12 miles a day; in how many days did he reach 
home ? 

17. A man bought 6 hats at |4 apiece, and 5 caps at 12, and 
paid in apples at $6 a barrel ; how many l)arrel8 and what part 
of a barrel did it take to pay the bill ? 

18. John has 12 marbles and William has 9 times as many as 
John, minus 11 ; how many marbles has William ? 

19. When peaches are sold at the rate of 5 for 8 cents, how 
many will 56 cents buy ? 

20. What cost 60 apples, at the rate of 10 for 7 cents ? 

21. George bought 12 oranges, at 4 cents apiece, and after 
eating 3 of them, sold the rest at 6 cents apiece ; did he make 
or lose by his bargain, and how much ? 

Written Problems for Review. 

121. 1. The product of two numbers being 252, and the 
multiplier 18, what is the multiplicand? 

2. The product of two numbers is 576, the multiplicand 48 ; 
what is the multiplier? 

3. When the product of two factors and one of the factors 
are given, how find the other factor ? 

4. The sum of two numbers is 250, their difference 50 ; what 
is the smaller number ? The greater ? 

5. At an election A and B together received 273 votes, and 
A had 37 more than B; how many had each ? 

6. A grocer mixed two kinds of tea in equal quantities, 
worth 63 and 75 cts. a pound respectively; what is the average 
price of the mixture a pound ? 

7. What is the average age of 3 brothers, who are respectively 
76, 81, and 89 years old ? 
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8. What is the average price of 4 horses, worth respectively 
$180, $273, $304, and $375 ? 

9. The ship America of Boston, sailed 56 hours at the rate 
of 11 miles per hour, when she encountered a storm of 16 
hours duration which drove her back at the rate of 14 miles 
per hour ; how far from port was she at the end of 72 hours? 

10. A thief fled from New York, at the rate of 85 miles a 
day ; 5 days after an officer started in pursuit of him at the 
rate of 138 miles a day ; how far from the thief was the officer 
at the end of 8 days from the time the latter started ? 

11. A is worth $1265, B is worth 4 times as much as A, and 
$183, and C is worth three times as much as A and B lacking 
$2348; how much are B and C worth respectively ; and how 
much are they all worth ? 

12. If a man's salary is $3176 a year, and he spends $7 a 
day, how much can he lay up ? 

13. In a single city, $2170 are spent daily for cigars; how 
many free schools will this support, at $1085 each per annum ? 

14. A man bought 467 acres of land, at $16 per acre, and 
sold it for $9340 ; how much did he get per acre ; and how 
much did he gaia or lose by his bargain ? 

15. A man bought 563 horses, at $65 apiece, and sold 
them so as to make $860 ; how much* did he get apiece ? 

16. Which are worth more, 863 cows at $38 apiece, or 356 
horses at $75 apiece ? How much ? 

17. A owns 1368 acres of wild land, which is 6 times as 
much as B owns, and B owns twice as much as C ; how much 
land do B and C own ; and how much do all own ? 

18. The smaller of two numbers is contained 14 times in 252, 
the greater is 49 times the smaller ; what are the numbers ? 

19. A man bought a drove of oxen for $18130, and after 
selling 84 of them at $51 apiece, the rest stogd him in $43 
apiece ; how many did he buy? 

20. What is the difference between 9313702853 divided by 
1987, and 46481 multiplied by 936 ? 

21. A man sold 155 acres of land at $34 per acre, and took 
in payment for it, 19 horses at $65 apiece, and 15 cows at $17 
apiece ; how much was still due him ? 
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22. What number besides 137 will exactly divide 11371 ? 

23. The quotient being 275, the divisor 383, and the remain- 
der 49, what is the dividend ? 

24. If the dividend is 2756, the quotient 184, and the re- 
mainder 180, what is the divisor? 

25. >Vhat must 5376 be multiplied by, to make 6521088 ? 

26. How many times can 437 be subtracted from 18791 ? 

27. If the sum of 14350 and 7845 is divided by 965, the 
quotient multiplied by 386, and the product diminished by 761, 
what will the remainder be ? 

28. The sum of 250 and 173, being multiplied by their differ- 
ence, and the product divided by 45, what is the quotient ? 

29. How many men will it take to do as much work in 1 
day, as 368 men can do in 134 days ? 

30. How many men would be required to do the same work 
in 16 days? 

31. Four men. A, B, C, and D, bought a ship together for 
$16256 ; A paid $4756, B paid $763 more than A, and C $256 
less than B ; how much did D pay ? 

32. Bought sofas for $9212 and selling them at $67 gained 
$20 on each ; how many were bought ? 

Questions. 

95. What is Division ? 96. The Dividend ? 97. Divisor ? 98. What 
is the answer caUed ? What does it show ? 99. Remainder ? 

100. Make the sign of division. How is it read? 101. How else is 
division denoted ? 

102. When a number is divided into two equal parts, what is one of 
the parts called? 104. When a unit is divided into equal parts, what are 
the parts called ? 

106. When the divisor and dividend are like numbers, what is the 
quotient ? When the divisor is an abstract number, what are the dividend 
and quotient ? To what is the product of the divisor and quotient equal ? 

110. How divide when the dividend has decimals? 113. What is the 
general rule ? How prove division ? 118. How divide by 10, 100, 
1000, etc. ? When the divisor is greater than 1, with ciphers on the right, 
how proceed ? 

119. What is the effect of multiplying the dividend or dividing the 
divisor? Of dividing the dividend or multiplying the divisor? Of multi- 
plying or dividing both by the pamp nnmher? 
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Development of pBiNciPiiEs. 

122. 1. What is the quotient of 24 divided by 6 ? Ans. 4. 

2. Separate the dividend and divisor into factors, and write 

2x3x4 
them thus, —r: — ^- ; what factors are common to both ? 

2x3 

3. If you cancel the factor 2, which is common to both, what 
is the quotient ? A'tis. 4. 

Note. — To cancel means to cross out or reject. 

4. If you cancel both the 2's and the 3's, what is the effect? 
Ans, The quotient is not altered. Hence, the following 

PrI NCI PLES. 

123. i°. Cancelling a factor of a number divides the number 
by that factor. 

2°. Cancelling equal factors of the divisor and dividend does 
not change the quotient. (Art. 119, 3°.) 

124. Cancellation is the method of shortening Division, by 
rejecting equal factors from the divisor and dividend. 

The Sign of Cancellation is an oblique mark drawn across 
the face of a figure ; as, $, $, t, etc. 

125. To divide by Cancellation. 
6. Divide the product of 14 x 15 x 56 by 8 x 45 x 7. 

IST FOBM. 2d FOBM. 

8 7 $ 

Wx^^2<^_2x7_ . -H^ 

$x4$xH - 3 - ^' ^''^- ^ 

3 — 

3 14 = 4|, Ans. 
ExpLANATiON.—Since 8 in the divisor is a factor of 5^ \xx>Ctkft ^^^wi^» 






66 Cancellation. 

cancel the 8 in both, retaining 7, the other feu^r of 56. Also cancpl 
15, a factor of 45, and 7 a factor of 14, retaining the prime factor 2 in 
the dividend, and 3 in the divisor ; then (7 x 2) -s- 3 = 4J, An%. Hence, the 

Rule. — Cancel all the factors common to the divisor 
and dividend, and divide the product of those remain' 
ing in the dividend by the product of those remaining 
in the divisor, (Art. 123, 2°,) 

NoTB. — When a factor cancelled is equal to the number itself, the unit 
1 always remains. If the 1 is in the dividend it must be retained ; if in 
ttie divisor, it may be disregarded. 

What is the quotient of 

6. 28x56x15-^14x5x3? 10. 1365^21x5? 

7. 112x40xl8-r-56x3x4? 11. 2850 -r- 125 .?* 

8. 48x72x20-T-48xl5x7? 12. 3236-^256? 

9. 54x36x25-^45x7x30? 13. 1728-576? 
14, 120 x24x35x9-^42x 15x54x7? 

16. An agent sold 176 boxes of starch, of 15 lbs. each, at 
12 cts.; how many loads of com, having 9 sacks of 5 bu. each, 
worth 44 cts. a bushel, will it require to pay for the starch ? 

The val. of starch=176 x 15 x 12 ) .XHxi$xi% .^ ' 
'^ " corn = 9x5x44) 0x?x^^ 

Note. — Practical Problems, should first be analyzed, and the operations 
indicated. Then cancel as before. 

16. A farmer bought 9 cows at 125 apiece, and paid for them 
in hay at 115 a ton ; how many tons of hay did it require ? 

17. How many bags of coffee containing 56 lbs., at 28 cts. a 
pound, must be given for 8 pieces of muslin, each containing 
40 yards, at 8 cts. a yard ? 

18. How many barrels of flour worth $8 a barrel, must be 
given for 45 tons of coal at 16 a ton ? 

19. A miller bought 7 loads of wheat, each containing 28 bags 
of 3 bushels each, worth $1.50 a bushel, and paid for it m flour 
at $7 a barrel ; how much flour was required ? 
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EOPEETIES OF J^UMBERS. 

Definitions. 

126. Numbers are divided into Odd, Even, Prime, and 
Composite, 

127. An Even Kiimber is one that can be exactly divided by 2. 

128. An Odd Number is one that cannot be exactly divided 
by 2 ; as 3, 5, 7, etc. 

129. A Prime Number is one that cannot be exactly divided 
by any number, except a unit and itself; as 5, 7, 11, etc. 

Note. — All prime nambers except 2 are odd. 

130. Two numbers are Prime to each other when the only 
number by which both can be exactly divided is a unit or one ; 
as 5 and 6. 

131. A Composite Number is the product of two or more 
factors, each of which is greater than 1 ; as 21 = 3 x 7. 

Note. — The least divisor of a Ck>mposite Number is a prime number. 

132. An Exact Divisor of a number is one which will divide 
it without a remaifider. 

One number is said to be divisible by another when there 
is no remainder. 

133. The Factors of a number are the numbers whose 
product equals that number. (Art. 80.) 

Thus, 7 and 9 are the factors of 63 ; 3, 4 and 5, of 60. 

134. A Prime, Factor is a prime number used as a factor. 

Note. — ^The prime factors of a number are also ex(Kt divisors of it. 

135. The Beciprocal of a number is 1 divided by thait 
number. Thus, the reciprocal of 4 is 1 -v ^> at V 
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Oral Exercises. 

136. 1. Name the even numbers up to 31. 

2. Name the odd numbers less than 30. 

3. Name the prime numbers less thin 30. 

4. Name the composite numbers up to 30. 

5. Name an exact divisor of 18, 27, 42. 

6. Name all the exact divisors of 24 ; of 36. 

7. What is the smallest number except 1, that will exactly 
divide 10? 15? 25? 35? 49? 

8. What is the largest number, except itself, that will exactly 
divide 18? 22? 24? 30? 36? 

9. What numbers multiplied together produce 21? 35? 
42? 27? 45? 48? 

10. What will produce 33 ? 54 ? 63 ? 36 ? 72 ? 

D^VJELOrMENT OF pRINCIl* T,E8 . 

137. First. — Take any number, as 12, and separate it into the 
factors 3 and 4. 

If we multiply 12 by 2 the product is 24, if we multiply it 
by 3 the product is 36, etc. Now each of these products is 
divisible by 3 and by 4. Hence, 

i°. If one number is a factor of another , the former is also a 
factor of any Product or Multiple of the latter. 

Second. — Take any number, as 2, which is a common factor 
of 4 and 12. 

The sum of 4 + 12 = 16; their difference 12—4 = 8, and 
their product 12 x 4 = 48. By inspection we see that 2 is a 
factor of 16, of 8, and of 48. Hence, 

^°. A factor common to two or more numbers, is also a factor 
of their Sum, their Difference, and their Product. 

Third. — Take any composite number, as 30. 

30 is divisible by 2, 3 and 5 ; also by 2 x 3, or 6 ; by 2 x 5, 
or 10 ; by 3 X 5, or 15 ; and by no other number. But 2, 3 
and 5 are its prime factors; 6, 10 and 15 are the different 
products of them. . Hence, 

3°. Every co^nposite number is divisible by each of its Prime 
factors; and by the Product of any tioo or more of them. 
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DeFI NITI0N8. 

138. Factoring a number is separating it into factors. 

Thas, the fjoctors of 21 are 3 and 7 ; the factors of 32 are 4 and 8. 

139. A Composite Kiimber is separated into two factors by ' 
dividing it by any eocact divisor. 

Note. — It is not customary to consider the unit 1 and the number 
itself as factors ; if they were, all numbers would be composite. (Art. 131.) 

140. A number that is a factor or divisor of two or more 
numbers is called a Common Factor or Common Measure of 
those numbers. 

141. The following facts will assist the learner in separating 
large numbers into factors : 

All numbers are divisible 

i°. By 2, which end with a cipher, or a digit divisible by 2. 

2°. By 3, when the sum of the digits is divisible by 3. 

5°. By 4, when the number expressed by the two right hand 
figures is divisible by 4. 

.4°. By 5, which end with a cipher or 5. 

5°. By 6, when divisible by 2 and 3. 

6°. By 8, when the three right hand figures are ciphers, or 
when the number expressed by them is divisible by 8. 

7°. By 9, when the sum of the digits is divisible by 9. 
(See Art. 875, Appendix.) 

8"". By 10, 100 or 1000, which end with an equal number 
of ciphers. 

Note. — For 7, no convenient rule can be given. 
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Oral Exerci.ses. 

142. 1. What prime factors will exactly divide 12 ? 18 ? 26 ? 

2. What prime factors will exactly divide 30 ? 36 ? 40 ? 

3. What prime factors are common to 18, 24, and 36 ? 

4. Name the prime factors common to 45, 27, and 60 ? 

Written Exercises. 

143. To Separate a Number into Prime Factors* 

1. What are the prime factors of 2310 ? 

Explanation. — We divide the given 
number bj any prime factor, as 2, and tbe 
saccessive quotients by the prime factors 
8, 5 and 7, and the last quotient 11, is a 
prime number. Therefore, tbe several 
divisors with the last quotient are the prime 
factors required. 

Pboop.— 2 X 3 X 5 X 7 X 11 =2310. Hence, the 

BuLE. — Divide the given number by any prime 
factor; then divide this quotient by another prime 
factor ; and so on until the quotient obtained is a prime 
nuniber. The several divisors, with the last quotient, 
are the prime factors required. 

Find the prime factors of 



2 


2310 


Giyen Namber. 


3 


1155 


let Qnodflnt. 


5 


385 


9d Quotient. 


7 


77 


8d Qnotioit. 




11 


4th Quotient 



2. 


225. 


e. 


672. 


10. 


3420. 


14. 


10376. 


3. 


376. 


7. 


796. 


11. 


18500. 


16. 


25600. 


4. 


344. 


8. 


864. 


12. 


46096. 


16. 


64384. 


6. 


576. 


9. 


945. 


13. 


96464. 


17. 


98816. 



144. To find the Prime Factors common to two or more numbers. 

18. Find the prime factors common to 168, 42, and 210 ? 

2 ) 168, 42, 210 



Explanation. — Dividing by the prime 
fkctor 2, the quotients are 84, 21, and 105. 
Dividing these by 3, we have 28, 7, and 35. 
Dividing by 7, the quotients are prime to each 
other (Art. 130). The divisors 2, 3, and 7, are 
the prime &ctors required. Hence, tbe 



3 ) 84, 21, 105 

7 ) 28, 7, 35 

4, 1, 5 
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EuLE. — Divide the given numbers by any common 
prime factor, and the quotients thence arising in like 
manner, till they have no com^mon factor ; the several 
divisors will he the prime factors required, 

19. What are the prime factors common to 24, 76, and 32 ? 

20. 28, 54, and 48 ? 24. 120, 96, and 384 ? 

21. 58, 64, and 84 ? 26. 168, 320, and 256 ? 

22. 436, 308, and 506 ? 26. 225, 350, and 475 ? 

23. 252, 126, and 210 ? 27. 144, 276, and 524 ? 

Common Divisors. 

145. A Common Divisor is one that will divide ttoo or more 
numbers without a remainder. It is often called a Common 
Measure. 

146. The Oreatest Common Divisor or Oreatest Common 
Measure of two or more numbers is the greatest number that 
will divide each of them without a remainder.* 

Thus, the greatest common divisor of 18 and 30 is 6. 
Note. — Numbers which are prime to each other have no common 
divisor or measure greater than 1. 

Oral Exercises. 

147. 1. What divisor is common to 15 and 27 ? 

2. What divisor is common to 16 and 20? 

3. Find a common factor of 15, 18, and 24. 

4. What is the gi-eatest number that will divide 21 and 35 
without a remainder ? 

6. What is the greatest divisor common to 30 and 48 ? Hence, 

148. The greatest common divisor of two or more mimhers 

is the product of all their common prime factors. 

Illustration. —Take any two numbers, as 30 and 42, and separate 
them into their prime factors ; thus, 

30 = 2x3x5; 42 = 2x3x7. 

Now 2 and 3 are the only prime factors common to both numbers, and 
their product, 6, is the greatest divisor common to both. 

* The letters g. o. cf . Btand for Oreate&l CoTcaxiou'VANV%<st« 
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Written Exercises. 

149. To find the g, c. d. of two or more numbers by Prime 

Factors. 

1. What is the g. c. d. of 45, 30, and 105 ? 

3 ) 45, 30, 105 Or, 45 = 5 x 3 x 3 

5 ) 15, 10, 35 30 = 5 X 3 X 2 

3, 2, 7 105 = 5 X 3 X 7 

5 X 3 = 15, jf. c. cl., Ans. 

Explanation. — Separating the numbers into their prime factors, we 
find 5 and 3 common to each ; therefore their product is the {/• c. d» * 
required. (Art. 134.) Hence, the 

BiJLE. — Separate the numbers into their -prime factors ; 
the product of those that are com^mon to each is the 
greatest comm^on divisor. 

2. Find the g. c. d. of 63 and 147. 

3. 91 and 117. 7. 16, 124, and 300. 

4. 247 and 323. 8. 492, 744; and 1044. 
6. 285 and 465. 9. 485, 145, and 3471. 
6. 63, 105, and 240. 10. 6430 and 8945. 

150. To find the g. c, d, by Continued Division. 

1. What is the greatest common divisor of 30 and 42 ? 

Analysis. — Dividing the greater by the lesSy 30 ) 42 ( 1 
the quotient is 1 and 12 remainder. Next, oq 

dividing the first divisor by the first remainder, — 

the quotient is 2 and 6 remainder. Again, 12 ) 30 ( 2 

dividing the second divisor by the second re- 24 

mainder, the quotient is 2 and no remainder. ~a\^9 ( o 

Therefore, 6 is the g. c. d. of BO and 42. b ) 1.^ ( ^ 

Hence, the J^ 

EuLj;. — Divide the greater number by the less; then 
divide the first divisor by the first remainder, and so 
on, until nothing remains ; the last divisor will be the 
greatest common divisor. 
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If there are more than two nuvibers, find the greatest 
common divisor of two of them ; then of this divisor 
and a third nurnber, and so on, until all the numbers 
have been taJcen. 

Note. — The greatest common divisor of two or more prime numbers, 
or numbers prime to each other is 1. (Art. 130.) 

(For demonstration, see Art. 873, Appendix.) 

I. Find the g. c. d. of 246 and 324. 

a. 285 and 465. 6. 638296 and 33888. 

3. 72, 96, and 132. 7. 18996 and 29932. 

4. 2145 and 3472. 8. 54428 and 262424. 
6. 464320 and 18945. 9. 143168 and 2064888. 

10. A farmer has 664 bushels of oats and 316 bushels of corn, 
which he wishes to send to market in the largest possible bags 
of equal size that will hold each kind of grain ; how manj 
bushels must each bag hold ? 

II. A man bought three pieces of land containing 28, 36, 
and 44 acres respectively, which he wished to fence into the 
largest possible fields, each having the same number of acres ; 
how many acres can he put in a field ? 

12. A grocer had 42 oranges and 63 pears which he wished 
to put in bags each containing the largest number possible ; 
how many could he put in each bag ? 

13. A man having 3 plots of land fronting a street, the 
width of which was 600 ft., 120 ft., and 900 ft., respectively, 
wished to divide each into house-lots of equal width ; how wide 
will the lots be, and how many can be made from each plot ? 

14. Three men having $1260, $2268, and $2772 respectively, 
agreed to buy horses at the highest price per .head that will 
allow each man to invest all his money ; how m'^ny horses can 
each man buy ? 
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Common Multiples. 

151. A Multiple of a number is one which is exactly divisi- 
ble by that number. 

Thus, 12 is a maltiple of 4 ; 18 of 6. 

152. A Common Multiple of two or more numbers is a num- 
ber that is exactly divisible by each of them. 

Thus, 18 is a common multiple of 2, 3, 6, and 9. 

153. The Least Common Multiple of two or more numbers, 
is the least number exactly divisible by each of them.* 

Thus, 15 is the least common maltiple of 3 and 5. 

154. A composite number contains all the prime factors of 
each of the numbers which produce it. 

Development ov PRiNcirzES, 

155. 1. Name two numbers each of which can be divided 
by 3 and 5 without a remainder. 

2. What is the smallest number that can be exactly divided 
by 3 and 5 ? 

3. Name two numbers which can be exactly divided by 
6 and 8? 

4. What is the smallest number that can be exactly divided 
by 6 and 8 ? 

6. By what two prime numbers can 35 be divided ? 

6. What is the least number that is exactly divisible by 

2, 3, and 5 ? 

7. What is the least number that can be exactly divided by 

3, 5, and 6 ? Hence, we derive the following 

PrI NCI PLES. 

156. i°. A multiple of a number must contain all the prime 
factors of that number, 

^. A common multiple of two or more mimhers must contain 
all the prim£ factors of each of the given numbers. 



* The lettera I. o. «t». stand for ^' Least Common Multiple. 



»» 
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S^, The least common multiple of two or more numbers is the 
least number tahich contains all their prime factors, each factor 
being taken the greatest nuniber of times it occurs in either of 
the given numbers. 

Written Exercises. 

157. To find the Least Common Multiple of two or more numbers. 

1. Whafc is the I. c. m. of 10, 21, QQ ? 

Explanation. — ^Write the numbers in a line, operation. 

and divide them by any prime number as 2, 2 ) 10, 21, 66 

that will exactly divide two or more of them, « \ ^ ^^j ^ 

setting the quotients and undivided numbers in ^ ' 9 oo 

a line below. Divide these by the prime number 5, 7, 11 

3, and set the results below as before. Now, 2x3x5x7x11 

as all the numbers in the third line are prime, ^o-i (\ a 

we can carry the division no further. (Art. 129.) "" '^^^^^ ^^^' 

Hence, the divisors 2 and 3, with the numbers in the last line, 5, 7, and 
11, are all prime factors of the given numbers, and each is taken as many 
times as it occurs in either of them. Therefore, the continued product of 
these factors, or 2310, is the /. c. i». required. (Art. 156, S""^ Hence, 

158. Rule. — Write the numbers in a line, and divide 
by any prime niirriber that mill divide two or more of 
them without a remainder, placing the quotients and 
undivided numbers in a line below, 

Jfejct, divide this line as before, and thus proceed till 
no two nurribers are divisible by any number greater 
than 1. The continued product of the divisors and 
nurribers in the last line udll be the answer. 

Notes. — 1. The operation may often be shortened hj cancelling fix\y 
number which is & factor of another number in the same line. 

2. When the given numbers are prime or prime to each other, their con- 
tinued product will be the least common multiple. 

2. Find the I. c. m. of 24, 16, 15, and 20. 

3. 25, 60, 72, and 35. 7. 17, 29, 53, and 85. 

4. 63, 12, 84, and 72. 8. 18, 55, 49, 33, and 121. 
6. 54, 81, 14, and 63. 9. 720, 336, and 1736. 

6. 12, 72, 36, and 144. 10. 8, 12, 16, 24, 36, 4^^, ^%^ \>^. 
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11. Find the least common multiple of the nine digits. 

12. Of 720, 336, 576, and 1820. 

13. Of 642, 876, 984, and 2000. 

14. Required the smallest number of pears that a fanner 
can exactly divide among 3 classes of children containing 18, 
24, and 30 respectively. 

16. A bell-hanger wishes to find the shortest piece of wire 
which may be cut into pieces of 16, 18, or 22 feet long. 

16. What is the least sum with which a dealer can buy an 
exact number of hats at 13, $4, $5, or $6 each ? 

17. What is the smallest number of gallons that can exactly 
be measured by each of 4 casks holding 15, 30, 40, and 42 gaL 
respectiyely? 

18. Two lads start at the same time and place to travel round 
a pond; one can travel the distance in 3 hours, the other in 
4 hours. In what time will they first meet at the starting-place? 

19. Three boats start to sail round an island at the same 
place and time ; one of them can perform the trip in 6 hours, 
another in 8 hours, and the other in 12 hours ; how long 
before they will all meet at the place of starting ? 

20. Three messengers start at the same time from New 
York to go to Philadelphia and back, one of whom can 
perform the journey in 8 hours, another in 10 hours, and the 
other in 12 hours. In what time will they all meet at 
New York ? 

Questions. 

127. An even number ? 128. What is an odd number ? 129. A prime 
number? 131. A composite number? 

130. When are nambers prime to each other ? 132. What is an exact 
divisor? 133. What are factors? 134. A prime factor? 137. Name the 
first principle respecting factors. Second. Third. 

138. What is factoring? 143. How separate a number into its prime 
factors? 144. How find the prime factors common to two or more 
numbers ? 

145. What is a common divisor? 146. The greatest common divisor ? 
149. How find the g» c, d. ? 

158. Name the first principle respecting multiples. The second. The 
third. 

157. How find the least common multiple of twp or more numbers ? 
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.RACTIONS. 




HALVES. 




THIBD8. 




TOUBTHS. 



Oral Exercises. 

159. 1. If a unit is divided 
into two equal parts, what is each 
part called ? 

2. If divided into three equal 
parts, what are the parts called ? 

3. If divided into four equal 
parts, what ? 

4. When divided into 5 equal parts, what are 2 of the parts 
called ? 3 of the parts ? 

6. When divided into 7 equal parts, what is 1 of the parts 
called ? 2 of the parts ? 4 of the parts ? 6 of the parts ? 

6. If a sheet of paper is divided into 4 equal parts, what 
part of the sheet is 3 of the parts ? 5 parts ? 

7. How many halves in a unit ? Thirds ? Fifths ? 

8. Which is the larger, halves or thirds ? 

160. A Fraction is one or more of the equal parts of a unit. 

161. The Unit of a Fraction is the number or thing of 
which the fraction is a part. 

162. A Fractional Unit is one of the equal parts into which 
the number or thing is divided. 

Thus, in the expression two-thirds of a pear, the unit of the fraction is 
one pear; and ihe fractional unit ia one-third of a pear. 

163. Fractional units take their name from the N'mnber of 
equal parts into which the unit is divided ; as, ^Mrd^, f qw.t\\v^. 
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164. The number of equal parts into which the unit 18 
divided is called the Denominator, because it names the parts. 

165. The number of parts taken is called the Hnmerator, 
because it numbers the parts. 

Thus, in the fraction three-fouHJis (|), the denominator is 4 and the 
numerator is 3. 

166. The Terms of a fraction are the numerator and 
denominator. 

167. Fractions are divided into Common and Decimal 

168. A Common Fraction is one in which the unit is diyided 
into any number of equal parts. 

169. Common fractions are expressed by writing the de- 
nominator under the numerator with a line between them. 

Thus, the fraction three-fifths is written { ; four-sevenths, f. 

Express the following fractions by figures : 

1. Two-thirds. 7. Four-tenths. 

a. Three-fourths. 8. Seven-twelfths. 

3. Two-fifths. 9. Two-twentieths. 

4. Five-sevenths. lO. Fifteen-thirtieths. 
6. Five-eighths. il. Twenty-fiftieths. 
6. Six-sevenths. 12. Fifty-hundredths. 

Copy and read the following : 

13. -hi -^9 ^, H- 1^- ^Ar? T%> VW? iMr- 

170. An Integer may be expressed in the form of a fraction 
by writing 1 under it for a denominator. 

Thus, 3 may be written f, and read " 3 ones." 

171. A Proper Fraction is one whose numerator is less thran 
the denominator ; as, i^, f , |. 

172. An Improper Fraction is one whose numerator equals 
pr exceeds th^ denominator ; as, J, |. 
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173. A Simple Fraction is one whose terms are integers, 
and may be proper or improper. 

174. A Compound Fraction is a fraction of a fraction ; 
as, \ of |. 

175. A Mixed Number is a wliole number and a fraction 
expressed together ; as, 5^, 34r|^. 

176. Fractions arise from division, the numerator being the 
dividend^ and the denominator the divisor, (Art. 101.) Hence, 

177. The Value of a Fraction is the quotient of the numera- 
tor divided by the denominator. 

Thus, the vahie of 1 fourth is 1-^4, or J ; of 6 halves is 6-7-2, or 3 ; of 
3 thirds is 3-^3, or 1. 

Note. — This value depends upon the size of the number or thing 
divided, and upon the number of parts into which it is divided. 

178. The Reciprocal of a Fraction is 1 divided by the 
fraction, or the fraction inverted. (Art. 135. ) 

Thus, the reciprocal of } is 1 -j- } = f ; of ^ is V- 

General Principles of Fractions. 

179. Since fractions arise from division, the numerator 
being a dividend and the denominator a divisor, the general 
principles of division are true of fractions. (Art 119.) 
That is, 

r. ifi^Z^i>Zvtw^ the numerator, or ),-.,.. ,. ., ^ ,. 
^. ./.^ ,, , . , y Multiplies the fraction. 

xyiytaiw^r the denommator, ) 

. Dividing the numerator, or) ^. ., ,- ^ ^. 

■mjr IX' 1 ' xv J . \ > Divides the fraction. 
MultiplyiJig the denominator, ) *' 

S^. Multiplying or Dividing both ) ^ ^ , 

i. / £ L' ? XI ( J^o^^ '^ot change its 

terms of a fraction by the > , ^ 

, '^ \ value, 

same number, ; 
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Reduction of Fractions. 

Oral Exercises. 

180. 1. How many halves in a whole apple ? How many 
fourths ? 

2. How many fourths in \ of an apple ? 

Analysis. — The required denominator 4, is twice the ^ven denomina- 
tor 8. Multiplying both terms of \ by 2. it becomes f, An%, 

3. How many sixths in f ? How many ninths ? 

4. How many eighths in J ? How many twelfths? 
6. Change f, \ to tenths. 

6. Change \y \, |, ^, f to sixteenths. 

7. Change \, |, f, \, f, \, \ to twenty-fourths. 

8. Change f to twenty-eighths ; f to forty-fifths. 

9. Change -^ to thirty-ninths ; ^ to sixtieths. 

181. Reduction of Fractions is changing their terms without 
altering the value of the fractions. (Art. 179, «^°.) 

Written Exercises. 

182. To Reduce a Fraction to Larger Terms. 

1. Change ^4 ^^ a fraction whose denominator is 81 ? 

Analysis. — ^The given denominator 27 is contained 81 -r- 27 = 8 

In the required denominator 81, 3 times. Multiplying 14 v 3 42 

both terms of the given fraction by 3, we have ff , the -^ ^ = ^j 

fraction required. (Art. 179, 5^) Hence, the Al Y^ kj bi 

EuLE. — Divide the required denominator by the denovi- 
inator of the given fraction, and multiply both tenns 
by the quotient, 

2. Change ^ to 104ths. 6. Change || to 196ths. 

3. Change ^ to 120ths. 7. Change f| to 288ths. 

4. Change || to 176ths. 8. Change -J to 192ds. 
6. Change i| to 144tbs. 9. Change |f to 576ths. 



I 
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Oral Exercises. 

183. Beduce the following at sight to their lowest terms : 

1- h h h ifir* A- ^ns, \, \, i, -J, |. 

2. A> A> A> A» iftr- 6- A^ i^, iftr. H> M- 

3. -hy hi ifV> A> li*^- 6. 1^, if, y^, il, ^2^. 

^ "A' Tnr> Tnj> A> w* "^^ A^ A? iV? 7ftr> nV* 

184. A Fraction is expressed in its Lowest Terms when 
its numerator and denominator have no common divisor. 

Written Exercises. 

185. To Reduce Fractions to their Lowest Terms. 

1. Reduce 44 to an equivalent fraction in its lowest terms. 

1st Analysis. — Cancelling the factor 6 from both Ibt opkkation. 

terms of the given fraction, we have 3^. 4$ $ ^ 

Again, cancelling the factor 4 from both terms of *^ J^ 3 

this fraction, we have |, the terms of which are 
prime to each other. (Art. 130.) 

2d Analysis. — Dividing both terms of ff by ^ opbration. 

their g, c. d, 2^, (Art. 150) we obtain the same 48 -— 24 2 

result. Hence, the 72 -^ 24 3 

Rule. — Cancel all the factors common to both terms 
of the fraction. 

Or, Divide both term^s by their greatest common divisor. 

Change the following to the lowest terms : 

^ HI- 8. Hi' 12. uWir. 16. m«. 

6. tVjV. 9. m. 13. tHit. 17. mi' 

Oral Exercises. 

186. 1. Reduce ^ to a whole or mixed number. 

Analysis. — In 7 sevenths there is 1 unit, and in 65 sevenths there arc 
as many units as 7's in 65, or 9f , Ans, 
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Change the following to whole or mixed numbers : 

2. Si^. 6. ^. 8. ^. 11. ^. 

3. ^. 6. ^. 9. Y- 12. W- 

4. If. 7. VV^- 10- ¥• 13. ^ft-. 

14. How many dollars in 28 half dollars ? In 36 quarter 
dollars? Inl^-? In$^? In $^? 

Written Exercises. 
187. To reduce Improper Fractions to Whole or Mixed Numbers. 

1. Eeduce -4^ to a whole or mixed number. 

A9TALYSIS. — Since 8 eighths make a unit, in 1 1 2 eighths q \ T-T^" 

there are as many units as S's in 112, or 14 units. Hence, ^ 

the 14, Ans. 

BiTLE. — Divide the numerator by the denominator. 

Note. — If there is a fraction in the answer, it should be reduced to the 
^<noe«^ terms. 

Reduce the following to whole or mixed numbers : 

1. W. 6. W. 11. h^' 16. MM*. 



OPERATION. 



2. W 

4. AAf 



6. W 



7. W. 12. ¥^. 17. ^\i^. 

8. ¥t^. 13. Wt^ 18. J^ftftW. 

9. ¥2¥. 14. H»^. i». WlW. 
10. ^^^. 15. VlW. 20. \VW^. 



21. In ^JIP of a rod how many rods ? 

22. In -^f Hi^ of a dollar how many dollars ? 

Oral Exercises. 

188. 1. Reduce 7J to an improper fraction. 

Analysis. — Since in 1 unit there are 4 fourths, in 7 units there are 
7 times 4, or 28 fourths, and 3 added make 31 fourths. Am, ^-, 

Reduce the following to improper fractions : 

2. 4J. 6. 7f 8. 11|. 11. 15f. 

3. 5|. 6. 8|. 9. 8f 12. 20^. 

4. 7f. 7. 9f 10. 12f 13. 25|. 

14. Change 7 to ninths ; 8 to sevenths ; 11 to eighths. 
16. Change 14 to thirds ; 12 to ninths ; 15 to fourths. 
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Written Exercises. 

189. To reduce Whole or Mixed Numbers to Improper Fractions. 

1. Eeduce 18f to an improper fraction. 

Analysis.— Since in 1 there are 5 fifths, in 18 there are ^^ 
18 times 5 fifths, or 90, and 3 fifths added make 93 fifths. _5 
Am.^. Hence, the 93 fifths. 

Rule. — Multiply thd whole number by the given denom- 
inator ; to the product add the numerator, and place 
the sum over the denominator, 

NoTB. — 1. A whcle number is reduced to an improper fraction by making 
1 its denominator. Thus, 4=4- (Art. 170.) ^ 

2. For reducing a Compound Fraction to a Simple one, See Art 211. 

Eeduce the following to improper fractions : 

2. Seduce 19f . 8. Reduce 26|. 

3. Reduce 23^. 9. Reduce 45^. 

4. Reduce 64^. 10. Reduce 56ff. 
6. Reduce 304^. ii. Reduce 725^. 

6. Reduce 45 to fifths. 12. Reduce 72 to eighths. 

7. Reduce 830 to sixths. 13. Reduce 743 to ISths, 

Common Denominators. 

Oral Exercises. 

190. 1. Change \ and f to fractions whose denominator is 6. 

Analysis. — ^Multiplying both terms of \ by 3, we have } ; and multiply- 
ing both terms of f by 2, we have J. Ans, } and J. 

2. By what must ^ and J be multiplied to become twelfths ? 

3. Change f and ^ to the same denominator. 

4. Change J and ^ to the same denomi?3,ator. 
6. Kame two multiples of 3 ; of 4 ; of 6 ; of 7. 

6. Name a multiple common to 3 and 5. 

7. Change \ and f to twenty-fourths. 

191. Fractions which have the same denominator, have a 
Common Denominator. 
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192. The Iiea4st Common Denominator {I. c. d.) of two or 

more fractions, is the smallest number divisible by each of 
their denominators. 

193. The smallest number divisible by any two or more 
numbers is their Least Common Multiple. (Art 153.) Hence, 

194. The Least Common Denominator of two or more frac- 
tions, is the Least Common Multiple of their denominators. 

Note. — When the denominators are prime to each other, their can 
tinned prodtLCt is their /• c. cl. 

Written Exercises. 

195. To Reduce Fractions to a Common Denominator. 

1. Reduce f , |, and | to equivalent fractions having a c. dm 
Analysis.— The product of the de- |., |., ^, Given Fraction. 

nominators 2, 3, and 5, is 30, the com- 2x3x5 = 30 Cm dm 

mon denominator. (Art. 191.) 1 X 3 X 5 = 15^ 1st. n. 

Multiplying each numerator by all ,. ^^ - g.' ^ , * 

the denominators except its own, we ^ X ^ X — /dU, ^a n. 

have H» f8» **. (Art. 179, ^^) Hence, 4 X 2 X 3 = 24, 3d n. 

the Ans. a, a, f^. 

Etjlb. — Multiply the denominators together for the 
common denominator, and eaxih numerator by all the 
denominators, except its own, for the numerators. 

Eeduce to a common denominator, 

2. I and f . 4. I and ^V C- U^ ih '^^^ irh- 

3. i and |. 6. | and ^. 7. |i, ||, and ^. 

196. To Reduce Fractions to the Least Common Denominator. 

8. Eeduce f , ^, and ^, to their I. c. il. 

Analysis.— Reducing the given 3 X 3 X 5 = 45, ?. C. d. 

denominators to the I, c, in,, we 45-^3 = 15 and -i-^** = 5-9. 

have 45 for the /. c. d. (Art. 157.) ^^^.g ^ g ^^ HI =U 

Multiply the terms of each frac- •^* *» 

tion by the quotient of 45 divided 45->15 = 3 and fjj| =fj 

by each given denominator, and the products wiU be }J, }{, J|, Ans. 
Hence, the 

RcTLE. — Find the least common multiple of all the 
denominators for the least common denominator. 
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Divide this midtiple by the denominator of each frac- 
tion, and multiply its numerator by the quotient. 

Note. — Mixed numbers mnst be reduced to improper fractions and all 
to their loioest terms before the rule is applied. 

Reduce the following fractions to the L c. d. : 



9. 


fj A> A^' 


15. 


'Ay tW> H' 


10. 


h h T*r- 


16. 


8\> ^y -h' 


11. 


T?> T^y T!f' 


17. 


W> Ty ^' 


12. 


iy T> ufy tV* 


18. 


*l, 104, U- 


13. 


A, h H, f 


19. 


7A, ih a- 


14. 


¥T^ "rf^ ii' 


20. 


u, m, T^. 



Addition of Fractions. 

Definitions. 

197. Like Fractions are those which express Kkv parts of 
like units. 

Thus, } yard and f yard ; also } and { are like fractions. 

198. Unlike Fractions are those which express unlike parts 
of like units, or parts of unlike units. (Art. 7.) 

Thus, f pound and f pound ; also | and f are unlike fractions. 

Oral Exercises. 

199. 1. What is the sum of f , \, and f ? 
Solution. — \ and | are ^, and | are ^, Am, 

2. What is the sum of ^ +^+iss ? Of ^+^+^ ? 

3. A dealer sold ^ ton of coal to one person, ^ to another, 
and -^ to another ; how much coal did he sell to all? 

4. A Reader costs %^ and a History If; what will both cost? 

Analysis. — Halves and fourths are unlike parts of the unit dollar, and 
cannot be added in their present form. But | is equal to f, and f +} are 
f , which equals $1}, Ans. (Art. 197.) 

6. What is the sum of f and | ? Of f and | ? 
6. How much wood is there in | cord and \ cotd? 
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7. What is the sum of \ pear and \ melon ? 
Ans. Pears and melons are unlike units^ and parts of unlike 
units cannot be added. (Art. 53, i°.) Hence, the following 

Principles. 

200. i°. Only like fractions can be added. (Art. 197.) 
2°. Like fractions are added the same as like integers. 

8. f and i= ? 11. f and ^=z ? 14. ^ and ^= ? 

9. iand|=? 12. lsind-^=? 15. |and|^=? 
10. |and|=? 13. imd\i=? 16. ^and^=? 

17. A farmer sold 4 tons of hay to one neighbor, and f of 
a ton to another ; how much hay did he sell to both? 

18. If a newsboy makes $J in one day, H the next, and $f the 
third day, how much will he make in 3 days ? 

19. If a pupil is absent i day 1 week, f day the next, and |^ 
day a third week, how much time has he lost in 3 weeks. 

Written Exercises. 

201. To find the Sum of two or more Fractions. 

1. What is the sum of |, |-, and ^ ? 

Analysis. — Reducing the given fractions » ^^ A" 

to the I. c. d. 24, they become ^, fj, and i = fi 

i|, which are like fractions, the sum of whose tV = it 

numerators is 43 ; and J| = IJf , the answer jl. -f. ||. -f. 14. =:: |.| 
required. Hence, the 43 __. j 10 j^^^ 

Rule. — Reduce the given fractions to a common 
denominator, and over it mrite the sumj of their nu- 
merators. 

Notes. — 1. If there are mixed numbers, add the fractions and irUegers 
separately, and unite the results. 

2. The answer should be reduced to lowest terms, and if improper 
fractions, to whole or mixed numbers. 

3. It is advisable in most cases to reduce the fractions to the /. c. d» 



Add the following : 




3. 


1, -ft., and A- 


12. 


4. 


^, 1, and Jf . 


13. 


5. 


^, I, 1, and 4. 


14. 


6. 


^, f , and |. 


15. 


7. 


i, 1, |, and f . 


16. 


8. 


1, f, ^, and ^. 


17. 


9. 


1, 1, 1, } and f 


18. 


10. 


2i, 6i, and f. 


19. 


11. 


U, li, and IJ. 


20.* 
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2. What is tta sum of 12|, 19f, and 15 ? 

Analysis. — Redacing the fractional parts to a ^^\ ^^ ■*-*lT 

common denominator, | and } are equal to ^ and ^. 19 J = 19^^ 

Now y^ + y*^ = \l, or ly"^^. Adding tlie 1 to the sum 15 = 15 
of the Integral paits, we have 47 + y*7f = 47x*^, Ans, a IJyji 



\y 3, i, i, and |. 
f , 2, 3^, and 6f 
35i, fl, I, and J. 
^, 6i, If, and |. 
H. 85, fi, and 3f . 
24J, 82f , and H- 
25|, 18H, and f}. 
m, m. and fif . 
263|, f H. and 385f 

21. A grocer sold 47-| pounds of sugar to one customer, 83| 
pounds to another, and QS\ pounds to another ; how much did 
he sell to all ? 

22. If you travel 85^^ miles in one day, 78^8^ in another, and 
125 Jf in another, how far will you travel in all ? 

23. If a man buys 3 pieces of cloth, containing 127-J yards, 
168^ yards, and 256f yards, how much will he then have ? 

24. If a hat costs |4J and a vest $5^, what will both cost ? 

Analysis.— $4 and $5 are $9 ; ^ = j, and f + f are } = $1J, which 
added to $9 make $10], Arts. 

25. What is the sum of 6f and 5^? 

26. 9 J and 7| ? 30. 15|J and 21| ? 

27. 15| and 18}? 31. 1^ and 15^^? 

28. 7i and ^ ? 32. 20-^jy and 8^ ? 

29. 12f and 20^ ? 33. 30^ and 20| ? 

34. A man bought 3 pieces of cloth, one of which contained 
45|^ yards, another 63| yards, and the other 56^ yards ; how 
many yards did he buy ? 

35. If you travel 85| miles in one day, 95-J4- miles the second, 
and 115 1^ miles the third day, how far will you travel in all^ 
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Subtraction of Fractions. 

Mental Exercises- 

202. 1. What is the difference between 1^ and J ? (Art. 197.)' 

2. Find the difference between ^ and ^. J^ ^^ A- 

3. If you have | pound of candy and give away f , how much 
will you have left ? 

4. George had $ ^ and gave $^ for a Seader^ how much 
money did he have left ? 

5. What is the difference between i\ and %\ ? 

Analysis. — Thirds and sixths are unlike parts of the unit $1, and one 
cannot be taken from the other in their present form. But ^ is equal to f , 
and { from f leave {, or $^, Ans, 

6. Florence has two pieces of ribbon, one is j- of a yard long 
and the other | of a yard*; what is the difference in length? 

7. If a cap costs $J and a pair of mittens $f , what is the 
difference in their price ? 

8. What is the difference between | quart and | yard ? 

Analysis. — Quaril and yards are unlike units, and parts of one can- 
not be taken from parts of the other. 

203. From the above examples we infer the following 
Pbinciple. — Only like frctctions can be subtracted. 

9. What is the difference between f and | ? 

10. What is the difference between J and | ? 

11. One man owned ^ of a ship and another f ; what was 
the difference in their ownership ? 

12. Richard's kite-line was 18| yards long and he cut off 
G^ yards'; how long was the part left ? 

Analysis. — ^ are equal to J, and J from J leaves {. Again, 6 yd. from 
18 yd. leave 12 yd., and f added make 12 j yards, Ans, 

Required the difference between 

13. ^ and |. 17. VV and f 21. 8J and 5}. 

14. I and |. 18. ^ and |^. 22. 15| and 18f . 

15. 4 and |. 19. -^j and ||. 23. 25| and 20|. 

16. j and f 20. ^ and ||. 24. 34| and 26\^. 
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Written Exercises. 
204. To find the Difference between two fractions. 

1. From f subtract f. 

Analysis. — Reducing the given fractions to operation. 

the I, c. d. 18, they become \\ and ^, and |- = ■}-! ; |^ = ^^ ; 

2. From 2461 subtract 132J. 

Analysis. — Reducing the fractions | and f to the opbratxon. 

U c. €L 20, we have f = ,®^, f = Jf . Now to sub- 246-| = 246t^ 

tract a from A, we take 1 = (|J) from 6, and add it 132| =r 132^^ 
to ^, making ff , then subtract, and take 3 from 5, 

etc. Hence, the ^^*' 113** 

Rule. — J. Reduce the given fractions to a common 
denominator, and over it write the difference of the 
numerators, (Art. 195.) 

IL If there are mixed numbers, sitbtract the frac- 
tional and integral parts separately, and unii^ the 
results. (Ex. 2.) 

NOTB. — In most cases it is better to reduce the fractions to the leaM 
common denominator. 

What is the difference between 

^ and ^. 13. 2 and -J. 

f and ^. 14. 65 and 25f . 

\i and il. 15. 21| and 9^ 

12| and 8|. 16. 25^ and 17f 

154 and 9}. 17. 37^ and 19f 

18. From 385J rods take 67J rods. 

19. From 573f tons take 216| tons. 

20. From 563J pounds take 260^ pounds. 

21. From 16734 bushels take 356| bushels. 

22. A man bought a wagon for $85|, and a sleigh for $69 J ; 
how much more did he pay for one than the other ? 

23. A man having 246^^ acres of land, sold 195f acres ; 
how many acres did he have left ? 

24. If from a piece of cloth containing 125^^ yards, you cut 
87^ yards, how many yards will be left ? 



3. 


Hand^VV- 


8. 


4. 


-h and ^. 


9. 


5. 


a and e. 


10. 


6. 


Si and 5f . 


11. 


7. 


12* and 7^. 


12. 
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Multiplication of Fractions. 

Oral Exercises. 

» 

205. 1. What is the cost of 5 books^ at If apiece ? 

Analysis. — Since 1 book costs $|, 5 books will cost 5 times $}, wliicb 
are %^ = $1}, Ans, 

2. What cost 6 bushels of apples, at $^ a bushel ? 

3. At $T^ a pound, what wiU 10 pounds of butter come to ? 

4. Multiply j- by 8. 5. Multiply f by 12. 

6. How many units in 7 times ^ ? 

7. At $f^ a pound, what will 4 pounds of tea come to ? 

Analysis. — DividiDg the denominator 12 by 4, multiplies the fraction 
(Art. 179), the result is $V- = $3|, Ans, 

8. Multiply i by 3. ii. Multiply ^ by 7. 

9. " A by 5. 12. « iftrbylO. 

10. " 5fVby4. 13. « Hbyl5- 

14. What will 4 yds. of braid come to, at 5f cts. a yard ? 

Analysis. — Since 1 yd. is worth 5| cents, 4 yards are worth 4 times 
5| cents. Now 4 times 5 are 20 cts. -and 4 times 2 thirds are 8 thirds 
equal to 2| cents, which added to 20 make 22| cents. Therefore, etc. 

15. At 6J cents each, what must I pay for 8 oranges ? 

16. At $5f a yard, what is the cost of 7 yds. of cloth ? 

17. What must a lady pay for 8 yds. of silk at $3 J^ a yard ? 

18. How many are 7 times S^ ? 

19. Multiply 104 by 8. 

20. What is the product of 12| by 9 ? 

Written Exercises. 

206. Multiplying a Fraction by an Integer. 

A Fraction is multiplied by wultiplying its numerator or 
by dividing its denominator, (Aiii. 179, i°.) 
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1. Multiply a by 9. 

Explanation. — Multiplying is* opebation. 

the numerator 13 by 9, the result ^ ^ » = ^ = 2|, Ans. 

«l^ls2l. Or, il X = V- = 2|, 

Cancelling the factor 9, which g 

is common to both terms, the ^ operation. 

result is the same. -s __ is __ 2* ^n^. 

Or, dividing the denominator IT -»- » 6 s> 

45 by 9, the result is 2|, as before. 

Note. — ^In the 1st operation, the number of parts is increciaedf while 
their size is unchanged. In the 2d operation, the size of the parts is 
increased, while their number is unchanged. 

2. Multiply ^ by 14. Ans. 3|. 

3. ^x9 = ? 6. ^x45=:? 9. ^x40 = ? 

4. ^xl2 = ? 7. ^x48=:? 10. -3sy^x41=? 

5. |fx21 = ? 8. ^x86 = ? 11. ^x54 = ? 

12. Multiply 15i by 7. 

Explanation. — Multiply the fractional and integral *" 

parts of 15| separately, and uniting the results, we have * 

110 J, the product required. Ans, llOi 

Note. — When the multiplicand is a mixed number, the fractional and 
integral part should be multiplied separately, and the results be united. 

13. 87ix8=? 15. 205|x24=? 17. 256|x3=? 

14. 165|xl2=? 16. 196^^x18=? 18. 575^x48=? 

Oral Exercises. 
207. When the Multiplier is a Fraction. 

1. If a barrel of flour is worth $6, what is ^ barrel worth ? 

Analysis — 1 half barrel is worth 1 half as much as a whole barrel, 
and 1 half of $6 is $3. Therefore, etc. 

2. If a stage goes 9 miles an hour, how far will it go in ^ of 
an hour ? 

3. What is \ of 14 apples ? ^ of 15 pounds ? } of 28 days ? 

4. At $5 a yard, what will f of a yard of cloth cost ? 

Analysis. — } of a yard will cost } times $5, or 3 times \ of $5. Now 
I of $5 = $1^, and 3 times $1} are $3|. 
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6. What is J of I? 

Analysis. — | of { are equal to 3 tunes \ of {. Now } of f is J^, and 
8 fourths are 3 times /^ or \% = ^, Ans, 

6. At $f a pound, what will f pound of tea cost? 

7. What costs 1^ of a box of lemons, at $6 a box ? 

8. At 18 a barrel, what will ^ of a barrel of flour cost ? 

9. I of 12=? 12. |of42feet=i? 15. |of60=? 

10. 4 of 13=? 13. |of40yds.=? 16. -^ of 72=? 

11. iofl6=? 14. Tft:0^^5 1bs.=? 17. ^ of 200=? 

18. At 8 cts. a yd. what will be the cost of 5|^ yds. of muslin ? 

Analysis. — 5} yds. will cost 5} times 8 cts. Now 5 times 8 cts. are 
40 cts.; 1 fourth of 8 cts. is 2 cts. and 3 fourths are 3 times 2 cts. or 6 cts. 
which added to 40 cts. make 46 cents. Therefore, etc. 

19. At 7 cts. a pound, what will 5| pounds of sal soda cost ? 

20. How many are 8f times 9 ? 

21. How many are 7f times 12 ? 

22. At 6 shillings a pound, what cost 5f pounds of tea. 

23. What cost 7f acres of land, at $10 per acre ? 

Written Exercises. 

208. Multiplying by a fraction is taking a certain part 
of the imtltiplicand as many times, as there are like parts of a 
unit in the multiplier. Thus, 

Multiplying by |, is taking 1 half of the multiplicand once. 

Multiplying by \, is taking 1 third of the multiplicand once. 

Multiplying by f , is taking 1 third of the multiplicand twice. 

Note. — 1. To find a Jialf of a number, divide it by 2, To find a third of a 
number, divide itbyS. To find a fourth of a number, divide itby i^ etc. 

1. Multiply 63 by f 

Analysis.— Multiplying 63 by 4, is find- ^^ = ^^ = 36, Ans. 
ing^of63. Now^of 63=4 times } of 63; 9 

^ of 63 is 9 and ^ is 4 times 9 = 36. Or, ^^^ = 36, Ans. 

Or, cancelling the factor 7, common to both terms, we have 9 x 4 = 36. 
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Note. — 2. A fraction is multiplied by a number equal to its denomi- 
nator by cancelling its denominator. (Arts. 123, r ; 179, i°.) 

In like manner a fraction is multiplied by any factor of its denomi- 
nator by cancelling that factor. 

Find the product of 

2. 60 by A. 5. 112 by ^. 8. 39 by |f. 

3. 63by,V 6- 168 by If. 9. 896 by |f . 

4. 70by^. 7. 105byJf. lo. 572 by J^. 

11. Multiply 160 by 5^. 

OPJfiBATION. 

Note. — 3. When the multiplier is a mixed IgQ x i = 120 

number, multiply by the fractional and integral i gQ g o^/v 

parts separately and unite the results. 

Ans. 920 
Multiply the following : 

12. 93byl2|. 16. 256byl7A. 20. 107 by 47^. 

13. 184byl8i. 17. 196by41tt. 21. 510 by 85||. 

14. 125 by 10|ft. 18. 341 by 30^. 22. 834 by 89^. 
16. 268byl2H. 19. 457 by 12^- 23. 963 by 95|i. 

Oral Exercises. 

209. 1. If I cut i sheet of paper into 2 equal parts, what 
part of 1 sheet will there be in each piece ? 

Ans. ^ of a half sheet, which is equal to J sheet. 

2. If a bushel of apples costs ^, what will ^ bushel cost? 

Analysis. — ^ bushel will cost i as much as a whole bushel ; and | of 
li is $J. (Art. 179, r.) 

3. What part of lis i of i? ^of^? iof^? 

4. Which is greater } or | ? iS: ^^ A •'* I or -^ ? 
6. What is i of I? I of I? iof-A? 4of^? 

6. If a pound of tea is worth $^, what is J pound worth ? 

7. What cost J yard of ribbon, at $| a yard ? 

8. If a yard of cashmere is worth If, what is f yd. worth ? 

9. A man owning f of a yacht, sold J of it to his neighbor ; 
what part of the yacht did each then own ? 
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Written Exercises. 

210. Multiplying a Fraction by a Fraction. 

1. At $f a yard, what will | yd. of silk cost ? 

Explanation. — One-fourtli of a yard opbration. 

will cost J as much as 1 yard, and J of ^ X | = f|^ or i}-|. 

jf'J = $4^, and 3 fourths yard will cost 3 £ 

times $5\. or $« = ||, Ans. Or, | x } = % Alls. 

Or, indicating the operation, and cancel- 3 

liug the factors common to the tenns of the fractions, we have $f the 
same as before. 

Note. — The above solution is the same in effect as multiplying the 
numerators together for the numerator, and the denominators for the 
denominator of the required product. 

2. Multiply f of I of f by I of ^. 

Explanation. — The product of the numerators |, |, {, i, ^, is 120 ; 
the product of the denominators is 1440 ; and ^^^j^ = ^, Ans. 

Or, cancelling the factors common to the |.x§x|-X^X^ = 
numerators and denominators, the result is 3^x¥xix^X'A- = tV 
^, the Ans, required. 

211. The word of, in Compound Fractions, has the force of 
the sign of multiplication x . Multiplying compound fractions 
together reduces them to a simple fraction. 

Thus, f of I of I is a compound fraction, and is equivalent to f x } x f , 
which is equal to f J, a simple fraction. 

3. Multiply f of 4 by I of I of 14. Ans. M = Hi- 

4. At $6f a barrel, what are 5^ barrels of flour worth ? 

Note. — If either factor is a mixed operation. 

or whole number it may be reduced 6|- = -^ and 5^ ^ ^^ 

to an improper fra/dion, and the JJL x tJL ^^ 43g —-^35 Ans. 

operation becomes the same as mul- 9 4 

tiplying a fraction by a fraction. Or, ^ x ^ = $36, Ans. 

5. AxM = ? S. 40f|0fT^=? 

6. -HxH = ? 10. fJofHofH=? 

7. AxH = ? "• ^of 25xf of i=r? 

8. 4x|x| = ? 12. |of30xHofi = ? 

13. How many are ^ of 45 x ft of f ? 
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14. If a quart of chestnuts costs -^ of | of 40 cents what will 
I of If of a quart cost? 

15. What cost 15-J tons of coal, at |6f a ton ? 

212. The preceding principles may be summed up in the 

following 

General Ru le. 

Reduce whole and mixed numbers to im^proper frac- 
tlons, compound fractions to simple ones, and cancelling 
the common factors, write the product of the numerators 
over the product of the denominators. 

Appzications, 

213. 1. At $^ a cord, how much will the sawing of 20^^ cords 
of wood amount to ? 

2. What cost 16 pounds of cheese, at &| cents a pound ? 

3. What cost 9 dozen of eggs, at 12^ cents per dozen ? 

4. What cost 15f yards of cambric, at 15 cents per yard? 

5. What cost m cords of wood, at $3^ per cord ? 

6. At 12 J cents a pound, what cost 2f pounds of pepper? 

7. What cost 18 ounces of nutmegs, at 16J cts. an ounce ? 

8. At 12f cents a yard, what will 27 yards of cotton cost ? 

9. At $3-^^ a yard, what cost 15|^ yards of broadcloth? 

10. What cost 15f yards of ribbon, at 40 cents per yard ? 

11. What cost 22 penknives, at $\^ apiece ? 

12. At i^ a yard, what cost 8 J yards of silk ? 

13. At *f a yard, what will 9J yards of muslin cost ? 

14. At $1 a bushel, what cost 7^^ bushels of wheat? 

15. What will 8f pounds of tea cost, at $f a pound ? 

16. What cost 66 bushels of apples, at ISJ cents a bushel f 

17. At 32^ cents a yard, what cost 12|^ yards of gingham ? 

18. What cost 18^ yards of lace, at 16^ cents per yard ? 

19. What cost 43 bushels of oats, at 18f cents a bushel ? 

20. What cost 31|^ yards of sheeting, at $f per yard ? 

21. At $^ a quart, what cost 18^ quarts of cherries ? 

22. What cost 14f bushels of potatoes, at 18f cents a bushel? 

23. At $1 a yard, what cost 8| yards of Velvet ? 

24. At $^ a bushel, what costs 47| bushels of ^ax%^. 
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25. What cost 63 J pounds of sugar, at 9f cents per pound? 

26. What cost 22| yards of velvet, at J3f a yard ? 

27. What cost 25J pounds of figs, at 15J cents a pound ? 

28. What cost 35| cords of wood, at |3| per cord ? 

29. What cost 175^ bushels of com, at $| a bushel ? 

30. What cost 38| tons of hay, at |15| a ton ? 

31. At 42|^ miles a day, how far can you travel in 17^ days ' 

32. Mult. 126 by i of 33. 37. Mult. ^ by ^ of |^. 

33. Mult. 4 of 9 by I of 7. 38. Muli ^ by 14J. 

34. Mult, i of 184- by f of ^H- 39. Mult, i of f by | of f 
36. Mult. 217i by I of I of 8. 40. Mult. 16| by \ of 6. 
36. Mult. ii% by 4 of iiJ. 41. Mult. 468^^ by f of f^-. 

42. Multiply i of I of ^ of iJ of 11 by | of | of 45. 

43. Multiply 4 of ^ of 14 of i of 29 by fj of ^^ of ^. 

44. Multiply I of H of VV of 16i by |i of |f of f of 49. 



Division of Fractions. 

Oral Exercises. 

214. 1. If 2 melons cost $^, what will 1 melon cost ? 

Analysis. — 1 melon is i of 3 melons ; therefore, 1 melon will cost \ of 
$|, and I of $1 is $f , An8. 

2. If 3 knives are worth $^, what is 1 knife worth ? 

3. K I pay ^^^ for 4 slates, what do I pay for 1 slate ? 

4. If 2 pears cost f of a dime, how much will 1 pear cost? 

5. K f of a yard of cloth is divided into 3 equal pieces, what 
part of a yard will 1 piece contain ? 

6. By what do you divide to find 1-half a number ? To find 
1-third ? 1-f ourth ? 1-fifth ? 

7. How do you multiply by ^ ? By J ? By f .^ 

8. What is the difference between multiplying by ^ and 
dividing a number by 2? Between multiplying by \ and 
dividing by 3 ? 

9. If 5 fans are worth *|f, what is 1 fan worth? 

10. If 4 melons cost |^, what will 1 melon cost ? 



^ 



^>iM>— ^ ■ .1 ' '* 
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11. If 5 apples are worth J dime, what is 1 apple worth? 

Analysis. — A Fraction is divided bv dividing its numerator or multi- 
plying its denominator. Since tiie numerator 3 cannot be divided by 5 
without a remainder, we multiply the denominator 4 by it, and 5 times 4 
are 30. Therefore, 1 apple is worth ^^ dime, Ans. (Art. 179, 2°,) 

12. A grocer divided f of a cocoanut among 6 boys ; what 
part of a cocoanut did each receive ? 

13. Paid $1 for 5 Table-books ; what was the price of each ? 

14. How many ways can you divide a fraction ? 

15. Divide 4 by 3. A by 4. if by 6. H by 9. 

16. Divide | by 3. | by 4. A by 6. H by 5. ^ by 11. 

17. What is the quotient of ^-^^ ? Of f^-^8 ? 

18. What is the quotient of ^ divided by 9 ? ^—11? 

19. A man had ^ of a dollar, and gave all for 9 hats ; how 
much did each hat cost him ? 

20. At $4 a bushel, how many bushels of quinces can be had 
for llOf ? 

Analysis. — As many bushels, at $4, may be had, as $4 are contained 
times in $10f . Now $10| = $V, and ^-^4 = f , or 2| bushels, Ans, 

21. Divide 6| by 4. 8^ by 5. 7J by 8. llf by 9. 

22. If 8f pounds of candy are divided equally among 5 chil- 
dren, what part and how much will each receive ? 

Written Exercises. 

215. Dividing a Fraction by an Integer. 

1. If 4 yds. of muslin cost i^, what will 1 yd. cost ? 

First. — Dividing the numerator by 8-7-4 

4, we have $A = %h i^^- 179, r.) -Y2" = *1T = H^ ^^^•^• 

Sbcond. — Multiplying the denom- 8 ^^ ^. ^ 

8 19 vil ^^ *^ — ^' 

inator by 4, we have rjr — j = ^\, or J-'^ a * 

Or, cancelling the factors common to j^ — 2 = ^> Ans, 

both terms, we have $J, as before. « 

Notes. — 1. It is better to divide the numerator when it can be don© 
without a remainder. 

5 
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2. By the firit operation the number of parts is diminished, but their 
nee remains the same. By the second operation the number of parts 
remains the same, but their size is diminished. 

2. Divide Jf by 9. 6. 21|-^70=:? lO. f2§.^120=? 

3. tf-i-8=? 7. 3^-37= ? 11. W^ll^=? 

4. e-^12=? 8. i,'^-^25=? 12. i|-|^-^75=? 

5. 4J-^22 = ? 9. f^-H93 = ? 13. Jj'itj^.^l44=? 

14. At 17 a barrel, how many barrels of cranberries can be 
bought for |25f ? 

Note. — When the dividend is a mix- opbration. 

ed number, it should be reduced to an $26^ = $^ 

improper fraction; then proceed as |JLl _:_ 7 = |JJL ^=2 $3f. 
above. Ans. $3f . 

15. If 2^ of a ton of hay were fed to 6 horses, what part 
and how much would each receive ? 

16. Paid $7-^ for 12 books ; what was the price of each ? 

Oral Exercises. 

216. 1. How long will it take a lad to earn $5, if he earns 
${ a day P 

Analysis. — At $f a day, it will take as many days as f are contained 
times in 5. In 1 there are 3 thirds, and in 5, 5 times 3, or 15 thirds. Now 
2 thirds are contained in 15 thirds, 7J times. Ans. 7J days. 

2. How many times is ^ contained in 4? In5? In 9? 
8. How many times |^in5? ^in7? ^in8? ^in9? 

4. If you earn $f in 1 day, how long will it take you to 
earn $12 ? 

5. How many times f in 7 ? In 8? In 10 ? 

6. At $i apiece, how many books can you buy for $12 ? 

7. If a boy saws ^ of a cord of wood in 1 day, how long will 
it take him to saw 8 cords ? 

8. How many times are f contained in 5 ? In 6 ? In 10 ? 

9. At $ji- a bushel, how much corn can you buy for $10 ? 

10. If I bum "I ton of coal in 1 day, how long will 6 tons 
last me ? 

11. How many times are f contained in J of 16 ? 
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12. How many times f in | of 32 ? In | of 40 ? 

13. If 2^^ yards of cloth will make a coat, how many coats 
can be made from 20 yds. of cloth ? 

Analysis. — In 2 J yards there are 5 half -yards, and in 20 yds. there are 
40 half-yards. Now 5 is contained in 40, 8 times. Ans, 8 coata 

14. How much wood at 13^ a cord can be had for $26 ? 

15. How many barrels of potatoes at $2f can you buy 
for $22? 

16. At %^\ a week, how long can a man board for $100? 

Written Exercises. 
217. Dividing an Integer by a Fraction. 

1. How many times are f contained in 21 ? 

Explanation.— Red acing 21 to fourths opkbation. 

we have 21 = ^. Now | and ^ are like 21 X 4 = 84 

fractions, and one numerator is divided by lU. _i- J = 28, Alls. 

the other like integers. Qj, 21 x 4 = 28 

Or, Multiply the integer by the fraction * 

inverted, 

2. 56 by A- 6- 240 by A- 8- 384 by Jf • 

3. 'J'^by-^. 6. 256 by ^. 9. 576 by |f 

4. 132byii. 7. 110 by ^. 10. 1880 by ^j^. 

11/ At ^ a yard, how many yards of silk can be had for $37 ? 

12. If you pay %\ a day for board, how many days can you 
board for $126 ? 

13. How many cloaks can be made from 72 yds. of cloth, 
allowing 4 J yds. for a cloak ? 

Note. — When the divisor is a mixed opbratiow. 

number, it should be reduced to an im- 4J^ = -I 

proper fraction before dividing ; then 72 -7- f = 16 

multiply the integer by the fraction in- q^ 1^2 k^ | — - jg Ans, 

yerted. (Art. 217. Ex. 1.) > II > • 

14. 120-^12^=? 16. 240-7-^=? 18. 785-r-62|=:? 
16. 192-^la|=? 17. 552-^f4=? 19. 2000-^87^=? 

20. At $3^ apiece> how many sheep can be had for %15CK^ \ 
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21. How many yards of silk, at i'^\ can be had for $185 ? 

22. Allowing 44 yards of cloth for a cloak, how many cloaks 
can be made from 154 yards ? 

23. At |4i each, how many chairs can be bought for $250 
and what remainder. 

24. If a stage coach travels at the rate of lOf miles per 
hour, how long will it be in going 320 miles ? 

Oral Exercises. 

218. 1. How many slates at $^ can be bought for m ? 

Analysis. — Since these fractions express like parts of like units, it is 
plain that as many slates can be bought as ^ are contained times in {f, 
or 3. Ans. 3 slates. (Art. 197.) 

2. If a vest can be made from f yd. of velvet, how many 
vests can be made from -^ yards ? 

3. How many times are | contained in J^ ? In -y- ? In -^^ ? 

4. Divide ifir by ^. -^ by ^. i| by A. ff by :^^. 

6. If pen-knives are l| apiece, how many can you buy for 

6. How many melons at $| apiece can a person buy for $f ? 

Analysis. — He can buy as many as | are contained times in }. Now 
} V f , and f are contained in |, 2 times. Ans. 2 melons. 

7. How many books, at $f , can be bought with $| ? 

8. At $f a yard, how much fringe will $^ buy ? 

9. At $1 a pound, how many pounds of spice can be had 
for$^? For$|^? 

10. Divide i by A. A: ^7 f H by ^. U by f 

11. At $J a yard, how many yards of flannel can you buy for 

12. How many pounds of tea at ||, can be bought for $^ ? 

13. At 1^, how many yards of calico can be had for $^ ? 

14. If cinnamon is $| a pound, how much can be bought for 

15. How much cofEee can be bought for $fj when the price 
is $f a pound ? 
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Written Exercises. 

219. Dividing a Fraction by a Fraction. 

1. How much tea, at If a pound, can be had for $ J ? 

1st Method. — Reducing the given frac- Ist opbbatios. 

tions to a c. <l.^ | = A» ^^^ f = tV Now if f = ^ ; J =: ^ 

$y^ will buy 1 pound, $^ will buy as many J" _i_ ^ ^ 9-^8 

pounds as y^^f are contained times in ^^^ and 9 _i- 8 = 14 lb Afis* 

9-*-8 = lJ. ^rw. IJ pounds. (A.rt. 191.) * — « *' 

2d Method.— The above process may be *^ operation. 

shortened by inwrting the divisor and mul- $|- -t- $-| = I* X f 

tiplying the two fractions together as in the f X | ^ f , or 1^ lb. 
margin. (Art. 210.) 

Note. — 1. It will be seen by inspection that the 2d method in effect 
reduces the fraction to a c. d, and divides one numerator by the other at 
the same time, the numerators only being used, as in 1st method. 

2. Divide 10^ by 6|. 

Solution. — Reducing the operation. 

mixed numbers, to improper 10^ ^ ^ ; 6|- = -^ 

fractions and dividing, the result AJ^^SA^&Xx-Jir^li AflS. 
isH. 

3. Divide | of f by ^ of ^V 
Solution.— J X f X i X ^ = f, or 1 J, Ans. 

3 

220. The preceding principles may be summed up in the 
following 

General R ule. 

Reduce whole and mixed ninnbers to improper frac- 
tions, and multiply the dividend by the divisor inverted. 

Or, Reduce the fractions to a common denominator 
and divide the numerator of the dividend by that of the 
divisor. 

Note. — The object of inverting the divisor is convenience in multiply- 
ing. After inverting the divisor, cancel the common factors. 

4. Divide -^ by |. 6. Divide 81| by 45|. 

6. Divide 75 by 3|. 7. Divide ^ ot ^ \s^ ^^- 
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Ajpjpzica tions. 

221. 1. At 16J cents per pound, how many pounds of figs 
can you buy for 87^ cents ? 

2. How many cords of wood, at $6} per cord, will it take to 
pay a debt of $67^ ? 

3. How many barrels of pork, at |11| per barrel, can be 
obtained for $954 ^ 

4. A man bought 15^^ barrels of beef for $124| ; how much 
did he give per barrel ? 

5. A man bought 13 J pounds of sugar for 94^ cents ; how 
much did his sugar cost him a pound ? 

6. A lady bought 15J yards of silk for 145^^ shillings ; how 
much did she pay per yard ? 

7. Bought 15^ baskets of peaches for $24J ; how much was 
the cost per basket ? 

8. Bought dO\ yards of broadcloth for 1181^ ; what was the 
price per yard ? 

9. Paid $375 for 125J^ pounds of indigo ; what was the cost 
per pound ? 

10. How many tons of hay, at $16^ per ton, can be bought 
for $196^? 

11. How many sacks of wool, at $17^ per sack, can be pur- 
chased for 11500 ? 

12. How many bales of cotton, at $15^ per bale, can be 
bought for $2500 ? 

13. Divide | of ^^ by 6^. 19. Divide ^ of 16 by f of f 

14. Divide Tft^ of 30 by 19. 20. Divide f of | by 21. 

15. Divide -^oi^hj 31. 21. Divide A of ^ by J cf f 

16. Divide 4^ by f of 12. 22. Divide 223| by f of 51. 

17. Divide ^ by 18f 23. Divide | of | by 48. 

18. Divide 42i by I of 7. 24. Divide 42^ by | of 53^. 

25. Divide i of I of -^ of f of H by I of ig-. 

26. Divide ^ of | of \\ oi-^hy^oi\{ of 18. 

27. Divide || of fj of 67 by |J of H of 25. 

28. Divide |f of -H of 41^ by ||- of |i of 31. 

29. Divide H of f^ of ff of 82| by f| of || of 42f 
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222. To Reduce Complex Fractions to Simple Ones. 

Expressions which have a Fraction in the numerator or 
denominator or in both^ are called Complex Fractions. 

IJL 4 2i f 
Thus, -^ ; qt ; ^ ; I » are complex fractions, and are a form of indicat- 
o oj^ Of f 

ing Division of Fractions. 

34 
1. What is the value of t^- 



n 



OFXBATION. 



Analysis. — Reducing the mixed numbers to 34- =: iJl 

improper fractions, we divide the numerator by qo ^g 

the denominator according to the rule. (Art. 220.) ^ ^ 7^ - 

The result is ^^ = f f , Arts. Hence, the V "^ V" — tA 

EuLE. — Treat the numerator as a dividend and the 
denominator as a divisor, and divide one by the other 
according to the rule for division of fractions. 

24- 
2. Eeduce ^ to a simple fraction. Ans. I*. 

Of 

Reduce the following to their simplest form : 

3. 



4. 



6. 



6 

H 


6 ^^ 


'•H- 


12 ^^^ 


1 

— • 

1 


51 

'• 6 • 


- '^- 


10 H 


8 


4| 


11 ^^i 
"• 25}- 


14. ^ 

476 



Note. — Complex Fractions, when reduced to Simple Fractions, are 
added, subtracted, multiplied, and divided like other firactions. 

15. Find the sum of the 2d and 3d. 

16. Find the difference of the 4th and 5th. 

17. What is the product of the 6th by the 7th ? 

18. What is the quotient of the 10th divided by the 9th ? 

19. What is the product of the 7th and 8th ? 

20. What is the quotient of the 12th divided by the 13th ? 
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22Z, Finding what Part one Number is of Another. 

1. What part of 9 inches is 2 inches ? 4^in. ? 7 in. ? 

2. What part of a yard is 1 foot ? 

Analysis. — In 1 yard there are 3 feet, and 1 foot is ^ of 3 feet. Am, 

3. What part of a week is 1 day ? 2 days ? 5 days ? 

4. What part of 3 days is 1 foot ? 

Ans. Days and feet are unlike numbers, and therefore one 
cannot be compared with the other. 

6. What part of | is f ? 

Analysis. — Since these fractions have a c. d* they are like fractions, 
and their nainerators are compared like integers. An%, f . 

224. From the examples above are derived the following 

PrI NCI PLES. 

i°. Only like numbers, or those which are so far of the 
same kind that one may be said to be a part of the other y 
can be compared. 

2^. When fractions have a common denominator, their nu" 
merators are compared like integers. 

Oral Exercises. 

225. 1. What part of 30 cents are 5 cents ? Ans. -^ or ^. 

2. What part of 21 yards are 7 yards? Of 45 days are 
9 days ? 

3. 17 are what part of $15 ? Of $45? Of $63 ? 

Find what part one of the following numbers is of the other, 
expressed in lowest terms : 

4. Of 30 is 12 ? 6. Of 96 is 48 ? 8. Of 65 is 100 ? 

5. Of 63 is 14? 7. Of 120 is 30? 9. Of 108 is 144? 

10. If an acre of land is worth $63, what part of an acre will 
$9 buy ? 

11. If a piece of carpeting can be bought for $120, what 
part of a piece can be bought for $12 ? 

12. 23 is what part of 69 ? 48 of 72? 84 of 99? 
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13. f is what part of J ? A^fii? H^fj*? 

14. What part of -^ is ^ ? 
Suggestion.— t = ^. Ana. j. 

16. What part of H is f ? Of -J is ^? 
16. What part of il is ^ ? 

Written Exercises. 
226. To find what part one number is of another. 

1. What part of 49 is 28 ? 
Analysis. — 2Q is f| of 49, or ^ of 49, Ans. 

2. What part of ^ is J^ ? 



OFBBATIOH. 



Analysis. — Reduced to a c, d, the given frac- i _. as 

tions become {J and |f , which are like fractions. J* |^o 

Now 22 is {f of 35, An8. (Art. 224.) Hence, the i* — ft 

EuLE. — Make the number denoting the part the 
numerator, and that luith which it is compared the 
denominator. 

Note.— If either or both the given numbers are fractional, they should 
be reduced to a e. <!•/ their numerators are then compared like integers. 

3. What part of 36 is f ? 9. lOOf is what part of 175^^ ? 

4. What part of 62 is -J ? 10. 6^ is what part of 45 ? 
6. What part of 86 is IJ ? 11. 40 is what part of 954 ? 

6. What part of 58 is 7| ? 12. ^ is what part of -^ ? 

7. What part of 112 is f ? 13. |f is what part of ^ ? 

8. What part of 325 is ^ ? 14. 18| is what part of 46| ? 

15. At $23 per acre, how much land will $17 buy ? 

16. A man paid 1185 for a horse, and sold it for $160 ; what 
part of the cost did he get ? 

17. A man 76 years old has a son whose age is 54 years ; 
what part of the father's age is that of his son ? 

18. If from a piece of silk containing 27i yds., you cut 
11|^ yds., what part of the piece will be left ? 
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19. If a man can perform a journey in 24 days, what part 
of it can he go in 9 days ? 

20. What part of |268| is %Ylh\ ? 

21. If A can do a job of work in 20 days, and B in 10 days, 
what part will each do in 1 day ? What part will both do ? 

Oral Exercises. 

227. 1. 4 is I of what number ? 

Analysis. —4 is J of 4 times 7, or 28. Therefore, 4 is j of 28, Am. 

2. 36 is \ of what number 'i 

Analysis.— -Since 36 is J of a number, \ of that number is } of 36, 
which is 12, and 4 fourths are 4 times 12, or 48. Therefore, etc. 

Note. — If the learner is at a loss which term of the fraction to take for 
the dimsoT, let him substitute the word parts for the denominator, and his 
difficulty will vanish. 

3. 15 is I of what? 7. 15 J is f of what ? 

4. 16 is f of what ? 8. ia| is \ of what ? 

5. 45 is \ of what ? 9. 45 = H of what ? 

6. 210 is i of what ? 10. 48 = \\ of what ? 

Written Exercises. 

228. To find a Number when a Part of it is given. 

1. 56 is -J of what number ? 

Analysis. — Since J of a number is 56, 
1 ninth is | of 56, which is 8, and 9 ninths are 56-^7 = 8 
9 times 8, or 73, Am, Hence, the 8x9 = 72, Ans. 

EuLE. — Divide the number denoting the part by the 
numerator, and multiply the quotient by the denomi- 
nator, (Art. 208) 

2. 48 is I of what ? 6, 132 is f| of what ? 

3. 56 is f of what? 7. 257 is | of what ? 

4. 75 is I of what ? 8. 394 is -^ of what ? 
6. 96 is -^ of what ? 9. 859 is -^ of what ? 

10. A merchant lost 14368, which was ^ of his capital ; 
what was his capital ? 
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11. K f of a fann is worth 12360, what is the whole worth ? 

12. A drover being asked how many sheep he had replied 
that 147 was equal to ^^^ of them ; how many sheep had he ? 

13. A man lost f of his money and had $260 left ; how much 
had he at first? 



Oral Problems for Review. 

229. 1. A lad having $5, paid $2^ for a pair of skates and 
$1^ for a sled ; how much did he have left ? 

2. A lady went shopping with $15 in her purse ; she paid 
$1 for a handkerchief, $2J for a pair of gloves, and the rest for 
a shawl ; what did the shawl cost her ? 

3. A laborer earned %\\ one day, $1^ the next, and paid |1|- 
for board ; how much had he left ? 

4. A grocer bought a load of apples at $| a bushel, and sold 
them at If ; how much did he make on a bushel ? 

6. A man owning fj of a ship, sold | of her ; what part had 
he left ? 

6. The sum of two fractions is -3*5, and one of them is f ; 
what is the other ? What is their difference ? 

7. The greater of two numbers is 6f, and their difference 
is 2^ ; what is the less number? 

8. The less of two numbers is 5|, and their difference 2^ ; 
what is the greater number ? 

9. The product of two fractions is \\, and one of the frac- 
tions is f ; what is the other fraction ? 

10. If the dividend is |^, and the quotient is f , what is the 
divisor? 

11. What number divided by \ will give a quotient of 7J^? 

12. A teacher spends | of his salary for board and -^ for 
clothing ; what part of his salary is left ? 

13. If a man earns 160 a month and spends | of it, how 
much can he lay up ? 

14. I sold I of my farm and had 48 acres left ; how many 
acres did my farm contain ? 

16. What is the difference between 4r| and SJ ? 

16. What number subtracted from 15^ will leave 10-^? 
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17. The sum of two fractions is 17i, and one of them is 12f ; 
what is the other ? 

18. At $12^ a sack, what are 5 sacks of coffee worth ? 

19. At 15^ a barrel, what will 10 barrels of flour cost ? 

20. At $6 a tou, what will 15 1 tons of coal come to? 

21. What will 9 cords of wood cost, at %Z\ a cord ? 

22. Bought a horse and sleigh for $175, and the sleigh was 
worth f as much as the horse ; what was the value of each ? 

23. A lady bought 6 neck-ties at %\ each, and has 115 left ; 
how much money had she at first ? 

Written Problems for Review. 

230. 1. Reduce ^ to the denominator 243. 

2. Eeduce \\\\ to lowest terms. 

3. Find the prime factors of 486, 576, and 972. 

4. What is the I. c. d. of ^, |, and J^ ? 

5. What is the sum of f of f , \, |, aud 5 J ? 

6. What is the difference between 14J + 25f, and 25^+19^? 

7. The greater of two numbers is 375|, and their difference 
273| ; what is the less ? 

8. If I buy i^ of a ship, and sell f of what I buy, how much 
shall I then own ? 

9. Required the sum and difference of f and -^ ? 

10. A railroad car goes 225J miles in a day and a steamer 
185^ miles ; how far do both go in a day, and what is the dif- 
ference m the distance they go ? 

11. A grocgr bought a quantity of apples for $162^ and sold 
them for |210f ; what was his profit? 

Find the sum of the following : 

12. 8i-f6T^-3J. 16. (24| + 12i)^(ll| + 21). 

13. 14| + 61— 7|. 17. (28-2f) + (16-2A). 

14. 20|-8i+4j^. 18. (140 + If) -(8^3^-11). 
16. 26i + (4}-2i) + 3f 19. 145+^+(112|-8f). 

20. A farmer sold a cow for $26|, 15 sheep for $52^, and 
the buyer handed him a $100 bill ; how much change should 
he return ? 
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21. Paid |275f for a quantity of wheat, $320f for a quan- 
tity of com, and sold the former for $316|, and the latter for 
$410^ ; what was my profit ? 

22. If f of a factory cost $23245, what is the whole worth ? 

23. What number multiplied by 7| will produce 872-| ? 

24. If the divisor is -^j and the quotient |, what must be 
the dividend? 

.25. The dividend is 42|, the quotient Sj^, what is the divisor? 

26. A father bequeathed \^ \, and \ of his property to his 
3 children, and had 14800 left for his wife ; what was the 
amount of his property ? 

27. A merchant lost f of his capital by one creditor, and ^ 
by another, and had $500 left ; what was his capital ? 

28. My neighbor having 356^^ acres of land, sold \ of it to 
one man, and \ of it to another ; what was the value of the 
remainder at $25f per acre ? 

29. A man gave his check for |1675f, which was | of what 
he had on deposit ; how much had he in bank ? 

30. A man had 6^ acres of land, which he divided into 
building lots each containing -^ acres ; how many lots did 
he have ? 

31. Bought a horse for $160 J, and sold it for \ of the cost ; 
how much did I lose ? 

32. How many books, at $^ apiece, can be bought for $10^ ? 

33. At $3J a day, how much can a man earn in 25^ days ? 

34. What cost Z\:\ bushels of flaxseed, at $2^ a bushel ? 

35. A market-woman being asked how many eggs she had, 
replied, " 244 equals \ of them ; " how many had sue ? 

36. A man paid $5250 for a house, which was f of all his 
property ; how much was he worth ? 

37. If T^ of a ship cost $8360, what is the whole ship worth ? 

38. A lady teacher paid $750 for a piano, which was \ of 
her salary for a year ; what was her salary ? 

39. A tree casts a shadow of 48 feet, which is \ of its height ; 
how high is the tree ? 

40. Nine feet of a flag-staflf stands in the ground, which is 
^ of its whole length ; what is its length ? 
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41. A lad being asked how many marbles he had, said he 
"had f as many as his friend, and that both together had 255 ; 
how many had he ? 

42. A goldsmith paid $75 for a watch, which was f of what 
he got for it ; how much did he get for the watch ? 

43. A can build a school-house in 90 days, which is \ of the 
time it would take C ; how long would it take C to buijd it? 

44. An army lost ^ of its men in battle and J by sickness, 
and had 9600 left ; what was its whole number ? 

45. 16| is \ of what ? 48. | of 6f is f of what ? 

46. 18| is ^ of what ? 49. | of i| is ^V of what .? 

47. 25f is f of what ? 50. ^ of 48 is how many times 10 ? 

51. A man bought a buggy for 1185, which was ^ the price 
of his horses ; what did his horses cost ? 

52. A whale-ship lost ^ of the bread, and the men were 
allowed 12 ounces per day apiece ; what had each at first ? 

53. A man sold his farm for $4760, and thereby gained ^ of 
the cost ; what did he pay for it ? 

54. A man bequeathed to his son $7600, which was If of what 
he gave his daughter ; what was his daughter's portion ? 

Questions. 

160. What is a fraction ? 161. The unit of a fraction ? 162. A frac- 
tional unit? 164 What is the denominator ? 166. The numerator ? 

166. What are the tenns of a fraction ? 171. What is a proper frac- 
tion? 172. Improper? 173. Simple? 174. A Compound? 175. A 
mixed number ? 

176. Prom what do firactions arise ? 177. What is the value of a frac- 
tion ? 179. Name the three general principles of fractions. 

181. What is reduction of fractions ? 182. How is a fraction reduced to 
higher terms? 185. How to the lowest terms? 187. Improper fractions 
to mixed numbers ? 189. Mixed numbers to improper fractions? 

191. What is a common denominator? 192. The least common denom- 
inator? 196. How found ? 197. What are like fractions? 198. Unlike? 
200. What fractions can be added? 201. Rule for adding fractions? 
204. Rule for subtracting fractions ? 

211. The force of the word "of" in compound fractions ? 212. General 
rule for multiplying fractions ? 220. General rule for dividing fractions ? 

222. What are complex fractions? How reduce complex fractions 
to simple ones? 226. How find what part one number is of another? 
1^, Eowfi^dpmumber whenapartof itisgiven? 
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Oral Exercises. 

231. 1. K a unit is divided into 10 equal parts, what is 
each part called ? 

2. If one of these tenths is subdivided into 10 equal parts, 
what part of the unit is one of them ? 

Ans. "At ^^ A = T^^ ^^ ^^^ hundredth, 

3. What part of the unit is 2 of these parts ? 3 of them ? 
6 of them? 11 of them? 

4. If 1 hundredth of a dollar is divided into 10 equal parts, 
what part of a dollar is one of these parts ? 

Ans, -^ of T^ = nJW? ^^ one-thousandth. 

5. What part of a dollar is 2 of these parts ? 4 parts ? 

6. What is meant by a tenth ? 3 tenths ? 7 tenths ? 

7. What is meant by a hundredth f 4 hundredths ? 

8. What is meant by a thousandth ? 5 thousandths ? 

D EFI NITIONS. 

232. A Decimal Fraction is one or more of the equal parts 
of a. unit divided into tenths, hundredths, thousandths, etc. 

Note. — They are called Decimals from the Latin decern, ten, which 
indicates their origin and scale of decrease. 

233. A Mixed Decimal is an integer and decimal expressed 
together. 

Thus, 34.153, and 42.65 are mixed decimals. 

234. Decimals are expressed by writing the numerator only, 
with a decimal point ( . ) on the left. 

235. The Denominator of a decimal is always 10, 100, 1000, 
etc. ; or 1 with as many ciphers annexed to it as there are 
decimal places in the given numerator. 



Deciirud fractions. 



236. The Notation of Decimals is an eTtension of the 
Notation of Integers. (Art. 36.) 
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Decimal ■>. 



The number is read. Six hundred thirty-eight millions, four 
hundred twenty-five thousands, six hundred seventy-two, and 
thirty-two million six hundred seventy-two thousand, five hun- 
dred forty-five hundred-milliouthB. 

The scale of decrease of decimal orders may be illustrated 
by the following diagram: 
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237. The value of each figure in decimals, as well as in 

integers, is determined by the place it occupies, counting 
tcQta units. 

Thas, a fignre in tbe first place on the TigM of the dedmal point, has 
ten timet the value of the same figure !□ the nest lower order, or hun- 
Oredthi pbce, and onl^ onf-tenti the value it would have in uniti place. 
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238. Orders equally distant on the right and left from units 
place^ have correspoyiding names. Thus, tenths correspond to 
tens, hundredths to hundreds, etc. Hence, 

239. The Nnmerator of a decimal fraction, when written 
alone, must contain as many figures as there are ciphers in its 
denominator. If it has not significant figures enough, the 
deficiency must be supplied by prefixing ciphers. 

Thus, yj^ expressed decimally is .05 ; ^^.^j^ is .005, etc. Hence, 

240. To write decimals, we have the following 

EuLE. — Write tenths in the first decimal place, hun- 
dredths in the second, thousandths in the third, etc. 

Write the following fractions decimally : (Art. 239.) 
1. ^, 4. -rfuiF' ^' loVoo- ^^« nWW' 

3. WV. 6. ^^. 9. ,r|^. 12. ^mh- 

13. Forty-two hundredths. 16. 43 ten-thousandths. 

14. Twenty-one thousandths. 17. 65 hundred-thousandths, 
16. Six ten-thousandths. 18. 426 millionths. 

19. 18t^. 22. 60tH^. 25. 28T,iVW. 

20. 23.nAnr- 23. lOOrTftnT- 26. 64THb- 

21. 28THir- 24. 2431*5^^. 27. 93-iff}^. 

241. To Read Decimals expressed by Figures. 

1. Read the decimal 0.000427. 

Explanation. — Beginning at units, we say, " units, tenths, hundredtlis, 
thousandths," etc., to the lowest order, which is millionths. We now read 
the significant figures as if integers, and pronounce the name millianthH. 
Ans, Four hundred twenty-seven millionths. Hence, the 

Rule. — Bead the significant figures of the decimal as 
integers, and give it the name of the lowest order. 

Notes. — 1 . In mixed decimals^ read the integral part as if it stood alone, 
then read the decimal. Or, having read the integral part, pronounce the 
word " decimal** then read the decimal figures as if integers. 
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Decimal Fractions. 



2. In reading mixed decimals, the word "and" should not be nsed 
except between integers and decimals. 

242. Copy and read the following : 



2. 


.07. 


10. 


7.042. 


18. 


.0072. 


3. 


.005. 


11. 


16.0039. 


19. 


.00201. 


4. 


.102. 


12. 


23.0142. 


20. 


.400025. 


6. 


.0624. 


13. 


62.00301. 


21. 


.000367. 


6. 


.00206. 


14. 


73.04605. 


22. 


6.043216. 


7. 


.024542. 


16. 


8.20304. 


23. 


45.002064 


8. 


.000821. 


16. 


68.207308. 


24. 


.00004607. 


9. 


.0000265. 


17. 


95.000206. 


26. 


.020605027. 



4. 
6. 



Reduction of Decimals. 

Oral Exercises. 

243. 1. How many tenths in 1 ? How many hundredths ? 
How many thousandths ? 

2. How many tenths in 2 ? Tn 5 ? In 6 ? 

3. How many hundredths in 3 ? In 4? In 7 ? 
i. How many thousandths in 4 ? In 6 ? In 8 ? 
5. How many thousandths in 5 ? In 7 ? In 9 ? 

IlLUSTBATIOX of JPjRINCI1*TjJE8, 

244. Since the orders of decimals decrease from left to right 
by Tens, it follows : 

i°. Prefixing a cipher to a decimal, diminishes its value 
10 times, and reduces it to the next lower order. 

Thus, .5 = ^ ; but .05 = yj^ ; .005 = tttW* ^^^' 

^, Removing a cipher from the left of a decimal, increases 
its value 10 times, and reduces it to the next higher order. 

Thus, .005 = yxfuTy J 1>^* -^ = T^v • -5 = A> ®*^ 

S^. Annexing a cipher to a decimal, or removing one from its 
right, does not change its value. 

Thus, .5 = ^ ; also .50 — ^^^ ; .500 = xVA* ^^ ^^ whicli are equal. 
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Written Exercises. 

245. To Reduce Decimals to a Common Denominator. 

1. Beduce .5^ .42> and .006^ to a common denominator. 

Analysis. — ^The lowest order of the given decimals opbbatioh. 

is thousandths. Annexing ciphers to decimals does .5 = 0.500 

not change their value. The fractions are .500, .420, .42 =: 0.420 

and .006, Aim, (Art. 244, 5?.) Hence, the ^^^ __ q ^^^ 

Rule. — Annex to each as many ciphers as may he re- 
quired to mahe their decimal places equal, 

2. Eeduce .20, 2.0004, and 7.008, to a c. d. 

3. Beduce 2 tenths, 6 hundredths, and 8 thousandths, to a 
common denominator. 

4. Eeduce .03, .125, .7, and .2362, to a c. d. 

5. Eeduce .26, .275, .0236, and .206, to a c. d. 

6. Eeduce .045, .61, .0035, and .108, to a c. d. 

Oral Exercises. 

246. 1. Eeduce .5 to a common fraction. 

Analysis. — 0.5 = J^, and ^ reduced to its lowest terms, equals J, Am 

2. How many halves in .50 ? In .500? 

3. How many fifths in .4 ? In .6 ? 

4. How many fourths in .25 ? Fifths in .20 ? 

5. How many tenths in .40 ? In .60 ? 

6. How many twentieths in .60 ? In .80 ? 

Written Exercises. 

247. To Reduce Decimals to Common Fractions. 

1. Eeduce .68 to a common fraction. 

Solution.— The denominator of .68 is 100. Therefore, .68 = ^ 
orJJ. (Art. 235.) Hence, the 

EiJLE. — Erase the decimal point, write the numerator 
over its denominator, and reduce the fraction to its 
lowest terms, (Art. 185.) 



116 Decimals. 

2. Eeduce .33 J to a common fraction in the lowest terms. 
Ans. .33i = gi = itt, or i. 

Eeduce the following : 



3. 


0.28. 


7. 


0.05. 


11. 


0.005. 


16. 


0.410007. 


4. 


0.56. 


8. 


0.008. 


12. 


0.0006. 


16. 


0.0000002. 


6. 


0.12f 


9. 


0.6i. 


13. 


0.16|. 


17. 


0.008^. 


6. 


0.37f 


10. 


0.31i. 


14. 


0.24^. 


18. 


0.944^. 



Oral Exercises. 
248. 1. How many tenths in ^ ? 

Analysis. — Since there are 10 tenths in 1, in 1 half there is 1 hal* of 
10 tenths, or 5 tenths, An%. 

2. How many hundredths in |^ ? How many thousandths? 

3. How many decimal places are required to express tenths ? 
To express hundredths ? Thousandths ? (Art. 239.) 

4. In ^ how many tenths ? In | ? In ^ ? 

5. In I how many hundredths ? In | ? 

6. How many hundredths in t^ ? In ^ ? 

7. How many thousandths in T^ ? In^^? 



In A? 
In A? 

Written Exercises. 
249. To Reduce Common Fractions to Decimals. 

1. Eeduce | to a decimal fraction. 

Analysis. — | of 1 equals \ of 3. Since we can- operation. 

not divide 3 by 8, we reduce it to tenths by annex- 8 ) 3.000 
ing a cipher. (Art. 244, 5°.) Now \ of 30 tenths qrvt a 

is 3 tenths and 6 tenths over. 6 tenths = 60 hun- ' ' 

dredths, and \ of 60 hundredths = 7 hundredths and 4 hundredths over. 
But 4 hundredths = 40 thousandths, and ^ of 40 thousandths = 5 thou- 
sandths. Therefore | - .375. Hence, the 

Rule. — Annex ciphers to the numerator and divide by 
the denominator. 

Fromy the right of the quotient point off as many deci* 
mal figures as there are ciphers annexed. 
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Notes. — 1. If the number of figures in tlie quotient is U%» than the 
number of ciphers annexed to the numerator, supply the deficiency by 
prefixing ciphers. 

2. When tlie division has been carried as far as desirable, the remain- 
der may be written over the divisor and annexed to the quotient. 

3. If the remainder is J or more, the last decimal figure may be increased 
by 1. If the remainder is less than \ the divisor, it may be omitted and the 
sign + annexed to the result. 



Keduce the following fractions to decimals : 

2. J. 6. |. 10. ^. 14. 

3. |. 7. |. 11. ■^. 15. 

4. \. 8. f. 12. ^. 16. 
6. f 9. |. 13. IJ. 17. 

Eeduce the following mixed numbers to decimals : 



18. 
19. 



89|. 



20. 
21. 



39|. 
65i 



22. 
23. 



8.07^. 
0.8^. 



24. 
26. 



lof^V 
I of i 

iof^. 



27.81^. 
93.18|. 



Eeduce the following to five decimal places : 

26. |. 27. |. 28. f 29. -^. 

31. Eeduce ^ to the form of a decimal. 

Analysis. — Annexing ciphers to the numerator 
and dividing by the denominator, the quotient is 3 
continually repeated and the remainder is always 1. 
Therefore \ cannot be exactly expressed by decimals. 



30. ^. 



OPBBATIOK. 

3 ) 1.0000 
.3333 etc. 



32. Eeduce -^ to the form of a decimal. 

Analysis. — The first three quotient figures 
are 135, and the remainder is 5, the same as the 
numerator ; the second three are 136, the same 
set of figures as before, and so on. 



OPSBATION. 

37)5.000000 



.135135 etc. 



250. When the numerator, with ciphers annexed, is exactly 
divisible by the denominator, the decimal is called a Ter- 
minate decimal. 

251. When it is not exactly divisible, and the same figure or 
set of figures continually recurs in the quotient, the decimal is 
called an Interminate or Circulating decimal. 

(For Circulating Decimals, see Art 877, Appendix.) 
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Addition of Decimals. 

252. Since decimals increase and decrease regularly b} the 
scale of ten, it is plain they may be treated like intefers, 
(Arts. 60, 72.) 

Oral Exercises. 

253. 1. What is the sum of .4 and .5 ? 

Ai^ALYSis. — .4 = ^, and .5 = ^, Now 4 tenths and 5 tentlis are ^, 
or .9, Ana. 

2. What is the sum of .04 and .12 ? Of .09 and .15 ? 

3. Find the sum of .006 and .007. Of .008 and.012. ' 

4. Find the sum of 1.07 and $.05. How many cents in 1.12 
and $.18 ? 

5. Find the sum of $.60 and $.40. How many dollars? 

6. Find the sum of $.004 and $.006. How many cents ? 

7. How many dollars in 80 cts. and 90 cts.? 

Written Exercises. 

254. For Adding Decimals, see Art. 60. 

1. What is the sum of 236.0503, .63, 25.432, and 345.6414 ? 
Ans. 607.7537. 

Note. — Placing tenths under tenths, hundredths under hundredths, 
etc., reduces the decimals to a common denominator ; hence the ciphers on 
the right may be omitted. (Arts. 244, 3".) 

2. What is the sum of $53.07 + $7.923 + $61.033 + $60,705 ? 

3. Find the sum of 15.063+8.0023 + 2.05 + 213.306. 

4. Find the sum of 40.103 + 217.054 + 385.0063 + 430.00057. 

5. What is the sum of 48.05 + 125.006 + 7.0364+206.42? 

6. What is the sum of 2.0707 + 100.04+24.084 + 7.034? 

7. A man bought a horse for $375.50, which was $35,625 
less than what he sold it for ; what did he get for it ? 

8. A lady paid $65,375 for a dress, $375.50 for a shawl, and 
$287,125 for a set of furs ; what was the price of all ? 
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Subtraction of Decimals. 

Oral Exercises. 

255. 1. From .9 subtract .4. 

Analysis. — .9 = ^^, and .4 = ^. Now 4 tenths taken from 9 tenth 
leaves -{^^ or .5, Ans, 

2. Prom .23 take .12. Prom .32 subtract .24. 

3. From .25 take .08. From .42 take .12. 

4. What is the difference between -J and ^? 

5. What is the difference between -^ and .2 ? 

6. What is the difference between 8.50 and $.25 ? 

7. What is the difference between $.50 and $.75 ? 

Written Exercises. 

256. For Subtracting Decimals, see Arts. 71, 72. 

1. From 24.35 subtract 6.2875. Ans. 18.0625. 

Note. — Writing the same orders in the same column, in effect reduces 
the given numbers to a common denominator. 

2. From $372.06 take $168,234. Ans. $203,826. 

3. A lad bought a bicycle for $15.37^ and sold it for $12.75 ; 
how much did he lose ? 

4. A real estate dealer bought a house for $8256.75, and 
sold it for $10000 ; how much did he make ? 

5. A farmer gave 20 sheep worth $65.50, 3 cows worth $100, 
and 2 tons of hay worth $28.75, for a horse, and afterwards 
sold the horse for $200 ; how much did he make or lose by 
his trades ? 

6. What is the vahie of $5263.5— $4236. 40 + $278.80 ? 

7. What is the value of $375.40 + $478. 375— $683.10 ? 

8. What is the value of $756.25— (SI 75 + $30 + $28.60) ? 

9. Two ships start from the same island ; ona sails due north 
461.25 miles, the other due south 345.16 miles ; how far apart 
are they, and how much farther has one sailed than the other V 
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Multiplication of Decimals. 

Oral Exercises. 

257. 1. What ia the product of 3 times .2 ? 
Ai^ALYSis. — .2 = x%* and 3 times j*^ are ^^ = .6, Ana. 

2. What is 4 times .2 ? 3 times .3 ? 6 times .4 ? 

3. How many decimal figures in the product of tenths by 
units ? • 

4. If a pound of tea costs $.5 what will 3 pounds cost ? 

5. What is 4 times .03 ? 

Analysis.— .03 - yj^^, and 4 times yf ^ are ^ = .12, Ans, 

6. What is 5 times .07 ? 7 times .06 ? 6 times .08 ? 

7. How many decimal figures in the product of hundredths 
by units ? 

8. What will 5 inkstands cost at 1.08 apiece ? 

9. What is .2 times .3 ? 

Analysis. — .2 = ^^ and .3 = y*^. Now ^ x ^=xfjr, and yj^ expressed 
decimally is .06, Ana. 

10. What is .6 multiplied by .4 ? .5 by .7 ? .8 by .6 ? 

11. How many decimal figures in the product of tenths by 
tenths? 

12. Multiply .07 by .4, using the slate if necessary. 

Analysis. — .07 = -^ and .4 = ^. Now yj^ x A = zMn^ which ex- 
pressed decimally is .028, Ans. 

13. How many decimal figures in the product of hundredths 
by tenths ? 

14. At $.06 a pound, what will .5 pound of sal soda cost? 

15. Multiply 8 thousandths by 5 tenths ? 6 thousandths by 
7 hundredths ? 

258. From these examples we derive the following 

Principle. — The product of any two decimals has as many 
decimal figures, as both factors. 
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Written Exercises. 
259. To Multiply Decimals. 

1. Multiply .29 by .7. 

Analysis.— Multiplying the decimals as integers the ,29 

product is 203 ; but as the multiplicand has two deci- iv 

mal figures and the multiplier one, the product must 

have three. (Art. 258.) Hence, the .203, Ans. 

Rule. — Multiply the nuvvbers as integers, and from 
the right of the product point off as many figures for 
decimals as there are decimal places in both factors. 

Note. — If the product has not as many figures as there are decimals in 
both factors, supply the deficiency by prefixing ciphers. 



2. 


Multiply 23.006 by .004. 




Ans. .092024. 


3. 


5.034 by .027. 


10. 


28.3by 12^x4^. 


4. 


4.0304 by 4.005. 


11. 


23.504 by 2.0006. 


6. 


6.4203 by 4.28. 


12. 


2456i by .00007. 


6. 


63.0048 by 7.003. 


13. 


62iby5|xl0.5. 


7. 


235i by 3.45. 


14. 


87iby2ix.075. 


8. 


75i by 68. 


16. 


.000781 by 2.40002. 


9. 


37i by .7 X 6i. 


16. 


278.5by3.87ix2|. 



17. What cost 465 pounds of coffee, at 31jJ^ cts. a pound ? 

18. Find the cost of 608 pounds of tea, at 87^ cts. a pound. 

19. Find the cost of 563.5 tons of hay, at $6.75 a ton. 

260. When the Multiplier is 10, 100, .1000, etc. 

20.^ Multiply 4.506 by 100. 

Analysis. — Moving a figure one place to the operation. 

left multiplies its value by 10 (Art. 34, ;^°), hence, 4.506 

moving the decimal point one place to the right i aq 

multiplies the number by 10, moving it two places, 

multiplies the number by 100, etc. Hence, the -^^*« 450.600 

Rule. — Move the decimal point in the multiplicand as 
many places to the right as there are ciphers in the 
multiplier, (Art 91.) 

21. Mult. 46.3842 by 1000. 23. Mult. 25.46 by 1000. 

22. Mult 6.42302 by 1000. 24. Mult. 3.004 by 1000. 

6 



122 Decimals. ^-^ K \ 

Division of Decimals. 

Development of Pbincifjjes. 

261. 1. What is the quotient of .8 divided by .2 ? 
Analysis.— .8 = ^jf and .3 = j*^. Now yV-^-iV = 4, An8. 

2. What is the quotient of .06 divided by .03 ? 

3. When tenths are divided by tenths, and hundredths by 
hundredths, what is the quotient ? Why ? 

Ans. Because they have common denominators. (Art. 224, ^.) 

4. The product of two numbers is 3.2 and one of the factors 
is 4 ; how do you find the other factor ? (Art. 114.) 

5. Of what is division the reverse ? (Art. 101.) 

6. Wliat corresponds to the product ? To the factors? 

7. What is the product of .06 by .4 ? How many decimal 
figures has it ? 

8. If .024 is divided by .4, what is the quotient ? How many 
decimal figures has it ? Why ? '^' ^ 

Ans, Since division is the reverse of multiplication, the 
dividend must have as many decimal figures as the divisor and 
quotient. 

9. How many decimal figures are there in the product of any 
two factors ? 

10. When tenths are divided by units, how many decimal 
figures in the quotient? Hundredths hy units f ^y tenths f 
Thousandths by htcndredths f 

11. If the dividend has five decimal places, and the divisor 
three, how many decimal places will there be in the quotient ? 

262. From these examples we derive the following 

Pri nciples. 

i°. WJien the decimal places in the divisor and dividend are 
equal, the quotient is a whole number, 

3°, The number of decimal places ifi the divisor and quotient 
must equal those in the dividend. 
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Written Exercises. 
263. To Divide Decimals. 

1. What is the quotient of .98 divided by .7 ? 

Solution. — We divide as in whole numbers, and ofbbation. 

point off as many figures for decimals in the quotient .7). 98 

as the decimal places in the dividend exceed those in ^ r~T 

the divisor, which is one: Hence, the ' '' 

EuLE. — Divide as in whole numbers, and from the 
right of the quotient point off as many figures for 
decim,als, as the decimal places in the dividend exceed 
those in the divisor. 

If the quotient does not contain figures enough, supply 
the deficiency by prefixing ciphers. 

Notes. — 1. When there are more decimals in the divisor than in the 
dividend, make them equal by annexing cipjiers to the latter before 
dividing. (Ex. 3.) 

2. After all the figures of the dividend are divided, if there is a remain- 
der, ciphers may be annexed to it as decimals, and the division continued 
at pleasure. 

3. For ordinary purposes, it will be sufficiently exact to carry the quo- 
tient to four or five places of decimals ; but when great accuracy is required, 
it must be carried farther. 

When there is a remainder at the close of the operation, the sign + 
should be annexed to the quotient to show that it is not complete. 

2. Divide 177.6 by 2.4. Ans. 74. 

3. Divide 428.1 by .346. Ans. 1237.28+. 

Perform the following divisions . 

4. 3.5604-3.9. 9. .00634-V-62. 14. 4356.2 -v- .436. 

5. 4.234-^4.5. IQ. 283.25-^82. 15. 643.003~.072. 

6. .04634-f-5.2. m. 6432.42-5-7.6. 16. 4873.02 -^. 0064. 

7. .072-f-.8. 12. .280-^2.4. 17. 756.4-^lOJ. 

8. 1.25-^.12f 13. 0.063-^.09. 18. 1268.2-^10^. 

19. If 1. 7 yd. of cloth will make a coat, how many coats will 
81.6 yds. make ? ^/^ 



20. How much broadcloth, at 15.675 a yard., can be boughtJ 



J! *7Mu- ^ -/^^. <^-^ ' ■ V '^ ■• ■ f ■ ■' 'T 
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21. If a stage goes 8.25 miles an hour, how long will it take 
to go 125 miles ? 

22. If a baiTel of beef is worth $14.25, how many barrels can 
be bought for $798? 

23. If a steamer goes 215.6 miles per day, how long will it 
take to go 1000 miles ? 

264. When the Divisor is 10, 100, 1000, etc. 

24. Divide 324.56 by 100. 

Ai^ALYBis. — As each removal of a figure one place opiration. 

to the right diminishes its value ten times, moving a 100 ) 324. 56 

decimal point one place to the left divides the num- ^ Q ^AKa 

ber by ten, two places to the left divides it by 100, etc. 
Hence, the 

EuLE. — Remove the decimal point in the dividend as 
Tnany places to the left, as there are ciphers in the 
divisor, (Art. 34, S°,) 

Perform the following divisions as indicated : 

25. 24.25-^100. 28. 0.08534 -J- 1000. 

26. 456.31-^1000. 29. 64.2564 -r- 10000. 
27.' 32.463 -T- 1000. 30. 56345.27 -r- 100000. 

Questions. 

232. What is a Decimal Fraction? Wliy called Decimals? 234. How 
are they expsessed? 235. What is the denominator of a decimal? 
237. How determine the value of a decimal figure ? 

236. In writing and reading decimals, what should be made the starting 
point ? 240, How write decimals ? How read them ? 

244. What is the effect of removing the decimal point one place to the 
left? One place to the right? 244. What is the effect of annexing a 
cipher to a decimal or removing one from its right ? 

245. How reduce decimals to a common denominator? 247. How 
reduce decimals to common fractions ? 249. Common fractions to decimals f 
254. How are decimals added ? 256. How subtracted ? 

259. How are decimals multiplied? How point oflf the product?: 
263. How divided ? How point oflf tho quotient 
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United States Coins. 

265. Coins are pieces of metal stamped at the Mint, autbor- 
ized by GoTemment to be used as money at fixed valnes. 

266. Honey is the mefisnre of value. 

267. (hurency is the money employed in trade. It oonsiete 
of coins, bank bills, bonds, bills of exchange, etc. 

268. A Decimal Currency is one whose orders or denomina- 
tiona increase and decrease hj the scale of tens. 
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United States Monet. 

269. U. S. Money is the legal currency of the United Statesi 
Its denominations are Eagles, Dollars, Dimes, Cents, and 
Mills, which increase and decrease by tens.* 

Table. 

10 mills are 1 cent, - - c/. 

10 cents "1 dime,- - d. 

10 dimes, or 100 cts. " 1 dollar, - doh, or I. 

10 dollars " 1 eagle,- - E. 

270. The TJ. S. coins are gold, silver, nickel, and bronze. 

271. The Gold coins are the double eagle, eagle, half eagle, 
quarter eagle, three-dollar piece, and dollar. 

Notes — 1. The gold dollar is the unit of Doltie. Its standard weight 
is 25.8 gr. Troy. 

272. The Silver coins are the dollar, half dollar, quarter 
dollar, and dime, 

2. The weight of the silver dollar is 412J grains. The standard purity 
of gold and silver coins is nine-tenths pure metal and one-tenth alloy. 

273. The Nickel coins are the 5'cent and S-cent pieces. 

274. The Bronze coin is the l-cent piece. 

275. The Dollar is the Unit ; hence, dollars are written as 
integers with the sign ($) prefixed to them, and the decimal 
point placed after them. 

Cents occupy hundredths place on the right, and mills the 
place of thousandths. 

Notes. — 1. Eagles and dimes are seldom used in business calculations ; 
the former are read as dollars, the latter as cents. Thus, 15 eagles ap« 
read as $150, and 6 dimes as 60 cents. 

* The United States adopted the decimal system of currency in 1789. Since then it 
has been adopted by France. Beldam, Brazil, Bolivia, Canada, Chili, Denmark, Ecaador, 
Greece, Germany, Italy, Japan, Mexico, Norway, Peru, Portugal, Spain, Sweden, Swit* 
ierland, Turkey, U. 8. of Colombia, and Venezuela, 
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2. Cents occupy ttco places, hence if the number to be expressed is less 
than 10, a cipher must be prefixed to the figure denoting them. 

3. In business calculations, if the mills in the resuU are 5 or more, they 
are considered a cent; if less than 5, they are omitted. 

276. To reduce dollars to cents, multiply them by 100. 
To reduce dollars to mills, multiply them by 1000. 

To reduce cents to mills, multiply them by 10. 

277. To reduce cents to dollars divide them by 100. 
To reduce mills to dollars divide them by 1000. 

To reduce mills to cents, divide them by 10. 

278. Dollars, cents, and mills correspond to the orders of 
integers and decimals, and are expressed in the same manner. 

Thus, 78 dollars 47 cents 5 mills are written, $78,476. 

Write the following in like manner: 

1. 50 dols. 10 cts. 5 mills. 4. 372-^ dollars. 

2. 75 dols. 5 cts. 8 mills. 5. 407 dols. 12 J cts. 

3. 627 cents 5 mills. 6. 5260^^ dols. 

Oral Exercises. 

1. Change 5 cents to mills. 7. Reduce $4 to mills. 

2. Change 8 cents to mills. 8. Reduce 16.10 to mills. 

3. Change 40 mills to cents. 9. Reduce 600 cents to dollars. 

4. Change 65 mills to cents. 10. Reduce 7000 mills to dollars. 

5. Change $3 to cents. ii. Reduce 460 cents to dollars. 

6. Change $5.20 to cents. 12. Reduce 5420 mills to dollars. 

13. A lad bought a History for $1.10, and gave a two-dollar 
bill in payment; what change did he receive ? 

14. A dealer paid $4.30 for a pair of boots, and sold them 
for $5.25 ; how much did he make ? 

15. If a laborer earns $1.25 in one day, how much can he 
earn in 4 days ? 

16. What cost 5 barrels of flour, at $6.50 a barrel ? 

17. If 5 caps cost $3.25, what will 1 cap cost? 

18. At 20 cents apiece, how many citrons can be bought 
for $2.40 ? 
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Written Exercises. 

279. United States Money is added, subtracted, multi- 
plied, and divided in all respects like Decimal Fractions. 
(Arts. 252-261.) 

1. A man bought a cow for 815.75, a calf for $2,375, a sheep 
for $3,875, and a load of hay for $8,68 ; how much did he pay 
for all ? 

2. A farmer sold a firkin of butter for $9.28, a cheese for 
$1.17, a quarter of veal for $.56, and a bushel of wheat for 
$1.12 ; how much did he receive for the whole ? 

3. A man bought a hat for $5,375, a cloak for $35.68, and a 
pair of boots for $4. 75 ; how much did he pay for all ? 

4. What is the sum of 63 dols. and 4 cts., 86 dols. and 10 
ets., and 47 dols. and 37 cts. ? 

5. If I pay $217 for a horse and $145.50 for a buggy ; what 
is the cost of both ? What is the difference in cost ? 

6. What is the difference between $137.25 + $65.07 and 
$126.12^ + 193.06 ? 

7. A man paid $63.87^ for a sleigh and $27.50 for a robe, 
and sold them both for $185 ; how much did he make ? 

8. What will 145 loads of wood cost, at $3.25 a load ? 

9. Bought 115 barrels of apples, at $3 a barrel, and sold 
20 barrels at $2.50 and the remainder at $4.25 a barrel ; did I 
gain or lose by the operation ? How much ? 

10. A paid $15 per acre for his farm of 365 acres, and B 
paid $23 per acre for his farm of 285 acres ; required the dif- 
ference in the cost of their farms ? 

11. A farmer bought 165 sheep at $6 a head, 16 cows at $34, 
and 27 tons of hay at $21 a ton, and paid $500 down ; how 
much did he then owe for them ? 

12. If a man has a salary of $1800 a year, and pays $225 
for his board, and spends $175 for clothes and $220 for inci- 
dentals, how much will he lay up in a year ? 

13. A grocer bought 1365 sacks of coffee at $20 per sack ; 
he sold 563 sacks at $25 and the balance at $27 a sack ; hov/ 
much did he gain or lose? 
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14. A butcher bought 116 head of cattle at $47 a head^ and 
3 times as many sheep at $6 a head ; how much did he pay for 
his cattle and sheep ? 
^ 15. How many hats at 13.75 apiece can you buy for $18.75 ? 

16. If a man pays $7.25 a week for board, how long can he 
board for $258.50? 

17. A mason received $194,375 for doing a job, which took 
him 75^ days ; how much did he receive per day ? 

18. At $1.12 J per bushel, how many bushels of wheat can 
be bought for $523.75 ? 

19. If $1285.25 were divided equally among 125 men, what 
would each receive ? 

20. The salary of the President of the United States is 
$50000 a year ; how much does he receive per day ? 

21. A man paid $66.51 for broadcloth, which was $7.39 per 
yard ; how many yards did he buy ? 

22. If flour is $8.12J per barrel, how many barrels can be 
bought for $2047.50 ? 

23. If 556.25 lbs of tobacco cost $69,532, how much is that 
a pound ? 

24. At $47,184 per ton, how many tons of railroad iron can 
be bought for $28310.40 ? 

Sbomt ]Hethoi>s, 

280. An Aliquot Part of a number is an exact divisor of 
that number. 

Thus, 2, 2^, Z\, and 6, are aliquot parts of 10. 

Aliquot Parts of a Dollar. 

60 cents = $i. 12^ cents = ^. 

33J cents = $J. 10 cents = $^. 

25 cents = $i. 8^ cents = $^1^. 

20 cents = $|. 6J cents = %^. 

16| cents = $i. 5 cents = $^. 
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Oral Exercises. 

281. 1. What part of $1 is 50 cts.? 25 cts.? 20 cts.? 

2. What part of $1 is 12^ cts. ? 10 cts. ? 8^ cts. ? 6} cts. ? 

3. What will 27 yds. of delaine cost at 50 cts. a yard ? 

AiJALYSis. — 50 cents are %\ ; therefore 27 yds. will cost 27 times %\t or 
$Y> which are equal to $13|, or $13.50, Ans, 

4. At 25 cts. a pair, what cost 75 pairs of mittens ? 

6. At V^\ cts. each, what will be the cost of 72 slates ? 

6. If you pay 20 cts. a day for car-fare, what will be your 
fare for 60 days ? 

7. At 33^ cts. a bushel, what will be the cost of 31 bushels 
of apples ? Of 36 bushels ? Of 45 bushels ? Of 63 bushels ? 

8. At 16f cts. a pound, what cost 30 pounds of butter ? 

9. What cost 64 qts. of milk at 6} cts. a quart ? 80 quarts ? 

10. How many melons, at 12^ cts. each, can be had for 16 ? 

Ai^ALYSis. — Since 12| cts. are %\, $6 wUl bay as many melons as $} is 
contained times in $6, or 48 melons, Ans. 

11. At $.50 a pound, how many pounds of tea can be bought 
for $11? For$18i? For $25 ? For $50? 

12. A farmer sold 36 bushels of oats at $.33^ a bushel, and 
took his pay in raisins at 12^ cts. a pound ; how many pounds 
of raisins did he receive ? 

Written Exercises. 

282. Price is the money value of a unit of like things. 

283. Cost is the sum paid for a given number of like things. 

284. To find the Coat of a number of like things, when the Price 

of one is an Aliquot Part of $1. 

1. What is the cost of 675 Histories, at 33^ cts. each ? 

Akalysis.— At $1 apiece, they would cost $675. But 3 ) 675 

the price is only J of $1 each ; therefore, the cost is J of . rrr 

$675, which is $225. Ans. Hence, the ^^^- ^'^^ 

EuLE. — Multiply the given number of things hy the 
fractional part of $1 which expresses the price of One ; 
the result is the cost, (Art. 208.) 
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2. At $0.50 a bushel, what cost 876 bn. of potatoes? 

3. At 25 cts. a yard, what will 1200 yards of ribbon cost ? 

4. If I pay 20 cts. a btu for apples, what must I pay for 688 bu.? 
6. What cost 898 Spellers, at 12^ cts. each ? 

6. At 33^ cents a pound, what cost 750 pounds of butter ? 

7. What cost 450 boxes of lemons, at $1.25 a box ? 

Analysis.— At $1 a box, they would cost $450. 4 ) $450 at $1. 
But the price is $1 + $i ; therefore, the cost is $450 $112.50 at $4-. 

+ i of $450, which is $562.50, Am. ' — *' 

$562.50, Ana. 

8. At $1.33^, what cost 796 Geographies? 

9. If a man saves $1.1 6f each week, how much will he save 
in 312 weeks ? 

10. A shoe dealer sold at wholesale 250 pairs of slippers for 
$1.20 a pair ; what was the amount of his bill ? 

285. To find the Number of Things when their Cost is given, 
and the Price of One is an Aliquot Part of $1. 

11. How many gallons of milk, at $.33^ a gallon, can be 
bought for $175 ? 

Analysis. — Since $1 will pay for 3 gallons, opikation. 

$175 will pay for 175 times 3 gallons, or 525 $.33^ = $^ 

gallons. Or, at $( a gallon, $175 will pay for I175 x 3 = 525 

as many gallons as $J is contained times in r^ ftl 7'i -1- ii 525 

$175, or 525 gallons, Ans. Hence, the * * ^ 

EuLE. — Divide the cost by the aliquot part of $1 which 
is the price of One. 

12. How many yards of flannel, at 50 cts. a yard, can you 
buy for $850 ? 

13. A farmer sold his cheese at 16|^ cts. a pound, and 
received $75 for it; how many pounds did he sell? 

14. How many bushels of oats, at 50 cts. a bushel, can be 
had for $975 ? 

16. How many cans of baking powder, at 25 cts. each, can 
be had for $240.50 ? 

16. How many yards of silk, at $1^ a yard, will $160 buy? 

17. How many hoes, at $1.33-J, can be bou^lvtfet %Vl^1 
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286. To find the Coat, when the price per 100 or 1000 is given. 

18. What is the cost of 475 oysters, at $1.65 per 100? 

Analysis.— At $1.65 apiece, 475 oysters would $1.65 

cost $1.65 X 475 = $783.75. But the price is $1.65 per 4*^5 

hundred; therefore, $783.75 is 100 times the true 



cost. To correct this result, we divide it by 100, or ^^^ ) $783.75 
remove the decimal point two places to the left. A71S, 7.8375 

19. At $12. 60 a thousand, what will 2845 bricks cost ? 

Solution.— Multiplying the price of 1000 by the $12.60 

number of bricks, and dividing the product by 1000, 2845 

the result is $35,847, the answer required. Hence, the HqOO \ 35 847 

EuLE. — Multiply the price per hundred or thousand by 
the given number of things, and divide the product hy 
100 or 1000, as the case may require. (Art. 118.) 

Note. — ^The letter C is sometimes put for hundred, and M for thovsand. 

20. What will 2842 lb. of sugar cost, at $12.50 per hundred ? 

21. At $3} per C, what will 21264 pounds of flour come to ? 

22. At $12.50 a thousand, what will 25260 oranges cost ? 

23. At $25.50 per hundred, what cost 18564 feet of boards ? 

24. What cost 1276 cedar posts, at $8.75 per C. ? 

25. What cost 12250 envelopes, at $3.60 per M. ? 

26. At $6.50 per thousand, what cost 15460 shingles ? 

27. At $12.25 per hundred, what cost 15240 pineapples? 

28. At $8.50 per M., what cost 22580 bricks? 

287. To find the Cost, when the price of 2000 pounds is given. 

29. What cost 2460 pounds of coal at $6.50 per ton ? 

Analysis. — ^At $6.50 a pound, 2460 pounds will operation. 

cost $6.50 X 2460 = $15990.00. But the price is $6.50 $6.50 

per ton of 2000 pounds : therefore, $15990.00 is 2000 2460 

times the true cost. To correct this result we divide o^^r. \ 1 kqqa aa 

it by 2000 ; or divide by 2 and remove the decimal ^^^^ )Jib^m 

point three places to the left. Hence, the Ans, $7.99500 

"RuIjE.— Multiply the price of 1 ton by the given num- 
ber of pounds and divide the product by 2000. 
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30. At $12.50 per ton, what is the yalue of 8 loads of hay, 
each weighing 1525 pounds? . Ans. $76.25. 

31. What is the cost of 12 sacks of wool, each weighing 
450 pounds, at $25.30 per ton ? 

32. What is the freight from London to New York on a 
quantity of goods weighing 8540 pounds, at $4.60 per ton ? 

33. What cost 16250 pounds of guano, at $80^ per ton ? 



Accounts and Bills. 

288. An Account is a record of business transactions. 

289. Every business transaction has two parties, a buyer 
and a seller, called a Debtor and a Creditor. 

290. A Debtor is a party who owes another. 

291. A Creditor is a party to whom a debt is due. 

292. A Ledger is the principal Book of Accounts kept by 
business men. To the Ledger is transferred for preservation 
and reference, a brief statement of all the items of the Day 
Book or Journaly where they are fully recorded. 

293. The Debits or Debts are placed on the left, marked 2>r., 
the Credits or Payments on the right, marked Cr. 

294. The Balance of an account is the difference between 
the Debit and Credit sides. 

295. A Bill is a written statement of goods sold, or services 
rendered, with their prices, etc. 

296. An Invoice is a written statement of items sent with 
merchandise. 

Note. — Accounts and bills should always state the names of both 
parties, the place and time of each transaction, the name and price of 
each item, and the entire cost. 

297. A Bill is Beceipted when the words ^^ Received Pay- 
ment^^ are written at the bottom, and it is signed by the 
creditor, or by some person duly authorized. 
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298. The following abbreviations are often used : 



Acet. or %, Account. 

Amt., Amount. 

@, At. 

Bal.^ Balance. 

Do., The same. 



Inst., This month. 

Mdse., Merchandise. 

Net., Without Discount 

Prox., Next month. 

Ult., Last month. 



299. Copy, extend the items, and balance the following: 

(1.) 

Boston, May 25th, 1881. 

Jakes Browkell, Esq., 

Bought of Faieman & Lincoln. 



5 yds. broadcloth, 
3 yds. cambric, 

3 doz. buttons, 

6 skeins sewing silk, 

4 yds. wadding. 



% 13.25 
@ .12i 
@ .15 
@ .06^ 



@ .08 

Amount, - - 

Received Payment, 

Faieman & Lincoln. 



(a.) 



Horace Foote & Co., 



New York, Feb. 13th, 1881. 



To Geo. Spencer & Co., 2>r. 



1881. 

Feb. 



10 
12 

13 



For 85 lbs. Coffee, @ 25 cts. 

' 36 lbs. Tea, @ 94 cts. 

' 63 gal. Molasses, @ 37^ cts. 

' 125 lbs. Rice, @ 8^ cts. 

* 75 boxes Oswego Stch., @ 87^ cts. 

* 56 lbs. Bar-soap, @ 6^ cts. 

Amount, - - 
Received Payment^ 



Geo. Spencer & Go. 



AccouTvts and BUh. 
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(3.) 

Chicago, May 15th, 1881. 

Messrs. J. C. Geiggs & Co., 

Bought of Claek & Matnard. 



1881. 












May 


1 


150 Spellers, 


@ 6i cts. 








i< 


110 Geographies, 


@ $1.20 








2 


73 Eoman Histories, 


@ 11.15 








iC 


96 Grammai's, 


@ 65 cts. 








4 


48 Philosophies, 


@ 56 cts. 








8 


75 Astronomies, 


@ 63 cts. 












Amount, - - 







Received Payment by draft on Boston^ 
For Clark & Maykard, 

J. S. Mann. 

San Francisco, Oct. 8, 1881. 

Henry Standart & Brother, 

In Acct. with G. Atwater & Co., Dr. 



1881. 




June 


4 


6C 


15 


July 


8 


Aug. 


10 


Sept. 


20 


July 


1 


6i 


20 


Aug. 


10 


Sept. 


25 



65 tons RE. iron, 

15 cwt. Bessemer steel, 

18 doz. Axes, 

25 Saws, 

42 cwt. Lead, 

Cr. 



@ 145.25 
@ 120.50 
% $10.40 
@ $3.75 
@ $7.40 



(^ $5.40 
% $1.17 



500 bbls. Flour, 

356 bu. Wheat, 

Dft. on New York, ------ 

12 shares Mining Stock, @ $70.00 

Bal. due, - - 
Received Payment, 

G. Atwater & Co., 



300 



Per CHARLEa Kl^q., 
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Piit the following items into the form of bills and find the 
amount of each : 

6. Bought 35 doz. gloves, at $4.50 per doz.; 95 yds. hiack 
silk, at l.8?i per yard; 115 yds. colored ditto, at $.78; 36 
crape shawls, at $32.50 apiece ; 65 Broche ditto, at $17.83 ; 
what was the amount of the bill ? 

6. Bought 85 ploughs, at $9.63 ; 125 hoes, at 63 cents ; 94 
shovels, at 84 cents ; 56 rakes, at 28 cents ; 67 axes, at $1,13 ; 
what was the amount of the bill ? 

7. Bought 96 pair black silk hose, at 83 cents ; 85 ditto 
white, at 87^ cents ; 135 ditto worsted, at 56} cents ; 87 
pair men's gloves, at 67 cents ; 120 pair ladies' ditto, at 
58 cents ; 75 cravats, at 96 cents ; what was the amount? 

8. Bought 67 Latin Readers, at 63 cents ; 60 Greek Read- 
ers, at $1.09 ; 84 Greek Grammars, at 68 cents ; 95 Latin ditto, 
at 62i cents; 35 Virgil, at $2.13; 45 Sallust, at 78 cents; 
52 Cicero's Orations, at 75 cents; what was the amount of 
the bill ? 

9. Bought 36 pair of boots, at $5.17 ; 216 pair thick shoes, 
at $1.37i; 135 pair gaiters, at $1.38 ; 240 pair buskins, at 83 
cents ; 134 pair slippers, at 68 cents ; 87 pair rubbers, at $1.13 ; 
what was the amount of the bill ? 

Questions. 

266. What is money? 267. What is currency? 268. Decimal cur- 
rency? 269. U. S. Money? Repeat the table. 265. What are coins? 
271. Name the gold coins of U. S. 272. The silver. 273. The nickel. 
274. The bronze. 

276. How reduce dollars to cents? To miUs? Cents to mills? 277. 
Cents to dollars? MUls to dollars? Mills to cents? 279. Rules for cal- 
culating U. S. Money ? 

280. What is an aliquot part of a number ? Name the aUquot parts of 
a dollar. 284. How find the cost, when the price of one is an aliquot part 
of $1 ? 285. How find the number of things, when the cost is given and 
the price of one is an aliquot part of |1 ? 286. How find the cost, when 
the price per 100 or 1000 is given ? 

288. What is an account? 290. A debtor? 291. A creditor? 294. 
The balance of an account? 295. What is a bill? 297. How receipted? 
290. An invoice ? 
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Definitions. 

300. Metric Weights and Measures are those whose units 
increase and decrease regularly by the Decimal Scale. 

301. The Meter is the Base, and from it the Metric System 
derives its name.* 

302. The Meter is one ten'millionth part of the distance 
from the Equator to the Pole, and is equal to 39.37 inches, 
nearly. 

Note. — The term Meter is from the Greek metron, a measure. 

303. The Metric System has three principal units, the 
Meter (meeter), lAter (leeter), and Gram. To these are 
added the Ar and Ster,^ for square and cubic measure. Each 
of these units has its multiples and subdivisions. 

304. The names of the higher metric denominations ai*e 
formed by prefixing to the name of the unit, the Oreek 
numerals, Dek'a, Hek'to, Kil'o, and Myr'ia, 

Thus, from Dek'a, 10, we have Dek'am6ter, 10 meters. 

Hek'to, 100, " Hek'tom6ter, 100 " 

Kil'o, 1000, '' Kil'om6ter, 1000 '' 

Myr'ia, 10000, '' Myr'iam^ter, 10000 '' 



it 



* Thia syetem had its origin in Prance near the close of the last centary. Its Bim 
plicity and comprehensiyeness have secured its adoption in nearly all the countries o£ 
Europe and South America. 

Its use was legalized in Great Britain in 1864, and in the United States in 1866. 

It is adopted by the U. S. Coast Survey, and is extensively used in the Arts and 
Sciences, and partially in the Mint and Post Office. 

t The spelling, prpnnnciation, and abbreviation of metric terms in this work, are the 
same as adopted by the American Metric Bureau, Boston, and the Metrological Soc., N. Y. 
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305. The lower denominations are formed by prefixing to 
the name of the unit the Latin numerals, Dec'i, Cen'ti, and 
Mil'li. 

Thus, from Decl, ^, we have Dec'im6ter, -^ meter. 
" Cen'ti, T^, " Cen'timeter, ^^ " 
" Mil'U, .njW, " Mmimeter, ^^ '^ 

Note. — The numeral prefixes are the Key to the whole system, and 
should be thoroughly committed to memory. 



Measures of XiEngth. 

306. The principal unit of each table is printed in capital 
letters ; those in common use in full-faced Roman. 

Table. 



10 mil'li-me'ters (mm,) 


_— 


1 cen'ti-me'ter, - 


- cm. 


10 cen'ti-me'ters 


___ 


1 dec'i-me'ter, - 


- dm. 


10 dec'i-me'ters 




1 METER, 


- m. 


10 me'ters 


— 


1 dek'a-me'ter, - ■ 


• Dm. 


10 dek'a-me'ters 


— 


1 hek'to-me'ter, - • 


• Hm. 


10 hek'to-me'ters 


— 


1 kilo-me'ter, - 


- Km. 


10 kiVo-me'ters 


— 


1 myr'ia-me'ter,- 


- Mm. 



Notes. — 1. The Accent of each unit and prefix is on the first syUable, 
and remains so in the compound words. 

2. Abbreviations of the higher denominations begin with a capital^ 
those of the lotoer begin with a email letter. 

Common Equivalents. 

1 cen'timeter = 0.3937 inches. 

1 decimeter = 3.937 " 

1 me'ter = 39.37* '' 

1 kil'ometer = 0.6214 mile. 



* EfltabliBhed by Act of CongresB in 1866. 
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100 Millimeters. 

307. The Meter is the Standard Unit of lengthy and^ like the 
yardy is used in measuring cloths, laces, short distances, etc.* 

308. The Kilometer, like the miley is used in measuring 
long distances. 

309. The Centimeter and Millimeter are used for minute 
measurements, as the thickness of glass, paper, etc. 

Note. — The compooDd words may be abbreviated by using only the 
prefix and the first syUable or letter of the unit ; thus, centimeter, milli- 
meter, centiliter, milliliter, centigram, decigram, may be caUed cen- 
tim, millim, centil, decig, etc. 

310. The approximate length of 1 meter is 40 inches; of 
1 decimeter, 4 inches ; of 5 meters, 1 rod ; of 1 kilometer, 
I mile. 

NoTB. — Decimeters^ dekameters, hektometers, like dimes and eagles, are 
seldom used. 

311. Since meters, centimeters, and millimeters, correspond 
to dollars, cents, and mills, it follows that metric numbers may 
be read like U. S. Money. Thus, $28,375 is read, "28 and 
375 thousandths dollars," or "28 dollars, 37 cents, 5 mills." 

In like manner, 28.375 meters are read, "28 and 375 thou- 
sandths meters," or "28 meters, 37 centimeters, 5 millimeters. 

312. Read the following : 

1. 14.5 m. 6. 47.3 Dm. 9. 89.63 Hm. 

2. 236.4 m. 6. 83.25 Dm. 10. 434.5 Km. 

3. 78.35 m. 7. 568 Hm. 11. 65.48 Km. 

4. 23.7 Dm. 8. 648.8 Hm. 12. 9.237 Km. 



* It ie important for the teacher to show the class a meter stick, with its sabdiTi- 
sions marked on one side, and halves, quarters, etc., on the other. 
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313. To write Metric Numbers decimally in terms of a given Unit 

1. Write 7 Hm. 9 m. 3 dm. 5 cm. in terms of a meter. 

Explanation. — We write meters in units opbration. 

place, on the left of the decimal point, the Dm. in 709.35 m., Arts, 
tens place, the Hm. in hundreds place, etc., and the 

decims. in tentlis place, centims. in hundredths, etc., as we write the orders 
of integers and decimals in simple numbers. Hence, the 

Rule. — Write the given unit and the higher denomi- 
nations in their order, on the left of a decimal point, as 
integers, and those below the unit, on the right, as 
decimals. 

Note. — If any intervening denominations are omitted in the given 
number, their places must be supplied by ciphers. 

Write the following as meters and decimals : 

2. 256 millimeters. A7is. 0.256 m. 

3. 8 decimeters 4 centimeters. 

4. 25 meters 3 centimeters. 

6. 348 dekameters 43 centimeters. 

6. 465 hektometers 48 millimeters. 

7. 4725 meters 25 centimeters. 

8. 4 Km. 8 Hm. 6 Dm. 4 dm. 5 cm. 3 mm. 

9. 23 Km. 6 Hm. 8 dm. 6 cm. 

314. To reduce IMetric Numbers from higher denominations to 

lower, and from lower to higher. 

1. Eeduce 45 meters to millimeters. 

Solution.— Since 1 m. = 1000 mm., 45 meters ^ ^ ' 

must equal 45 x 1000. or 45000 mm., Ans. ^^^^ 

Ans. 45000 mm. 

2. Eeduce 64000 millimeters to meters. 

Solution.— In 1000 mm. there is 1 m., and in 64000 1000 ) 64000 

mm. there are as many meters as 1000 is contained . 

times in 64000, or 64 meters. Hence, the 4^*- ^^ ^* 

Rule. — Move the decimal point one place to the right 
or left, as the case may require, for each denomination 
to which the given nurnber is to be reduced. 
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3. Eeduce 25.7 Km. to meters. Ans. 25700 m. 

4. Reduce 43.4 m. to millimeters. 
6. Eeduce 65.3 Dm. to decimeters. 

6. Eeduce 84.25 Km. to centimeters. 

7. Eeduce 4823.6 meters to Hektometers. Ans. 48.236 Hm. 

8. Eeduce 36482.9 m. to kilometers. Ans, 36,4829 Km. 

9. Eeduce 28526 mm. to meters and decimals. 

10. Eeduce 48639 cm. to meters and decimals. 

11. Eeduce 438.6 m. to millimeters. 

12. Eeduce 738.4 Dm. to centimeters. 

Measures of Surface. 

315. A Surface is that which has length and breadth only. 

316. The Measuring Unit of Surfaces is a Square^ each side 
of which is a Linear Unit. 

317. A Square is a figure which has four equal sides and 
four equal angles, called right angles. 

Table. 

100 sq. mirii-me'ters(55'.mm.) = 1 sq. cen'ti-me'ter, sq. cm. 
100 sq. cen'ti-me'ters = 1 sq. dec'i-me'ter, sq. dm. 



sq. m, 
ca. 



100 sq. dec'i-me'ters = { l^^^euv""' 

100 sq. me'ters = 1 ^ ^, dek'a-me'ter, sq Dm. 

^ ( or Ar, A. 

100 sq. dek'a-me'ters = | J/JekCr"'**'' Sa^""" 

100 sq. hek'to-me'ters = 1 sq. kil'o-me'ter^ sq. Km. 

^ Common Equivalents. 

1 sq. centim. = 0.1550 sq. in. 

1 sq. decim. = 0.1076 sq. ft. 

1 sq. meter = 1.196 sq. yd. 

1 ar = 3.954 sq. rods. 

1 hektar = 2.471 acres. 

1 sq. kilo = 0.38dl sq. mile. 
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318. The sq. meter is used in measuring ordinary surfaces^ 
as floors, ceilings, etc. ; the ar and hektar in measuring land ; 
and the sq. kilometer in measuring States and Territories. 

Note. — The term ar is from the Latin areay a surface, 

319. The approximate area of a sq. meter is 10} sq. ft, or 
1^ sq. yd., and of the hektar about 2^ acres. 






320. The scale of surface measure is 100 (10 x 10). 
That is, 100 units of a lower denomination make a 
unit of the next higher; hence, each denomination 
must have two places of figures. ^^' ^®°*^™- 

Thus, 23 Ha. 19 a. 25 ca., written as ars, is 2319.25 a., and may be read 
"2319 ars and 25 centars." If written as hektars, it is 23.1925 Ha., and 
may be read " 23 hektars and 1925 centars." 

1. Write 78.29 a. as centars, also as hektars. 

2. Write 9 sq. m. as sq. dm. Write 7 sq. cm. as sq. mm. 

3. In 3246 ca., how many ars ? In 63.42 ars, how many Ha. ? 

Measures of Solids. 

321. A Solid is that which has length, breadth, and 

thickness. 

Table. 

1000 CTi. milli-me'ters {cu. mm.) = 1 cu. cen'ti-me'ter, cu, cm, 

1000 cu. cen'ti-me'ters = 1 cu. dec'i-me'ter, cu. dm, 

1000 cu. dec'i-me'ters = 1 cu. meter, cu, m, 

10 dec'i-sters = 1 step, st. 

10 sters = 1 dek'a-ster. Dst. 

Common Equivalents. 

1 cu. centimeter = 0.061 cu. in. 
1 cu. decimeter = 61.022 cu. in. 
1 cu. meter = 1.308 cu. yds. 

Note. — ^The ster = .2759 cord is seldom used. 

322. The Measuring Unit of solids is a Cube, the edge of 
which i$ fl» Linear Unit, 
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Co. Cm. 



323. A Cnbe is a regular solid bounded by 
six equal squares called its faces. Hence, its 
length, breadth, and thickness are equal. 

A Cubic Centimeter is a cube, each side of 
which is a square centimeter, 

324. The cubic meter is used in measuring ordinary solids, 
as timber, excavations, embankments, etc. 

When applied to fire-wood, it is sometimes called a Ster, and 
is equal to about 35 J cubic feet. 

Note. — The cubic decimeter when used as a unit of dry or liquid 
measure is called a Liter. 

325. The units of cubic measure increase by the scale of 
1000 (10 X 10 X 10) ; hence, each denomination must have three 
places of figures. 

1. Express 6000 cu. mm. as cu. centimeters. 

2. Express 8000 cu. dm. as cubic meters. 

3. Express 86.005 cu. dm. as cu. meters ; as cu. cm. 

4. Write 0.6235 cu. m. as cu. dm. ; as cu. cm. 

6. In 862 cu..dm., how many cu. meters ? In 250 cu. m. 
how many cubic decimeters ? 

Measures of Capacity. 

326. The Liter is the principal unit of Dry and Liquid 
Measure, and is equal in volume to a cubic decimeter. 



Table. 



10 milTi-K'ters (ml.) = 1 

10 cen'ti-li'ters = 1 

10 dec'i-li'ters = 1 

10 li'ters = 1 

10 dek'a-li'ters = 1 



10 hek'to-li'ters 
10 kiVo-li'ters 



cen'ti-li'ter 
dec'i-li'ter 

LITER - • 

dek'a-li'ter ■ 
hek'to-H'ter 



= 1 kil'o-U'ter - 
= 1 myr'ia-li'ter 



- d. 

- dl. 

- I. 

- Dl 

- HI. 

- Kl. 

- Ml. 



Deciniah. 



lUTUl 



COKUOS' Eqcitalehis. 



1 liter = 

1 liter = 

1 liter = 

1 hektoliter = 

1 hektoliter = 

1 hektoliter = 



61.032 cu. inoheB. 
1.0567 liquid quarts. 

0.908 dry quarts. 
3.531 cu. feet. 
26.417 gallons. 
2.837 h " 




327. The Centiliter is a little less 
than ^ gill, and is used for measuring 
liquids in small quantities. 

The Liter is used in measuring 
milk, wine, and small fruita, and is 
about equal to a quart 

The Hektoliter is used in measur- 
ing grain and liquids in casks, and is equal to about 26^ gal., 
or af bushels. 

1. Impress 8.53 1. as centiliters. As deciliters. 

2. Express 4.640 kiloliters as liters. As hektoliters. 

3. How many deciliters in 8 liters ? In 9.35 liters? 
*. How many litens in 6.358 centiliters ? In 800 el. ? 

6. In 8500 liters how many kiloliters ? How many HI. ? 



Weight. 

328. The Gram is the principal unit of weight, and is equal 
to a cubic centimeter of distilled water at its greatest density, 
viz., at 4° Centigrade, Qf 39.3° Fahrenheit. 
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Table. 

10 mirii-grams (rng.) = 1 cen'ti-gram 
10 cen'ti-grams = 



10 dec'i-grams 
10 grams 
10 dek'a-grams 
10 hek'to-grams 
10 kiro-grams 
100 myr'ia-grams 



1 dec'i-gram 

1 CRAM - - 

1 dek'a-gram 
1 hek'to-gram - 
1 kil'o-gram 
1 myr'ia-gram - 
1 tonneau or Ton 




1 gram. 




Q 

leg. 



Common Equivalents. 



1 gram 

1 kilogram 
1 metric ton 

1 gram 
1 gram 
1 kilogram 
1 metric ton 



={ 



1 cu. centim., or 
1 millil. of water. 
1 cu. decim., or 
1 liter of water. 
1 cu. meter, or 
1 kiloliter of water. 
15.432 gre. Troy. 
0.03527 oz. Av. 
2.2046 lbs. Av. 
1.1023 tons. 




eg. 
dg. 

Dg. 
Hg, 
Kg. 
Mg. 
T. 



© 

Img. 



329. The Oram is used in weighing gold, silver, jewels, and 
letters, and in mixing medicines, 

7 
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330. The Kilogram, (often called kilo) is used in weighing 
common articles ; as sugar^ tea, butter^ etc. 

The Metric ton is used in weighing heavy articles ; as hay, 
coal, etc. 

Notes. — 1. The kilo \& equal to 2 J lbs., nearly; the metric ton about 
2200 pounds. 

2. The nickel 5-cent piece weighs 5 grams. The silver \ dollar 12\ 
grams. The silver dime weighs 2 J grams. The silver ^'dollar 6^ grams. 

3. The weight of a letter for single postage must not exceed 15 grams, 
or 3 nickels. 

1. Express 6.354 g. as decigrams. As centigrams. 

2. Write 5834 mg. as dg. As eg. As grams. 

3. How many grams in 78.45 Dg. ? How many Kg. ? 

4. How many kilos in 3.54 T. ? How many Dg. ? 
6. Express 1 g. in the decimal part of a kilo. 

6. Express a kilo in the decimal part of a ton. 

7. Express 2.0005 T. as grams. . 

331. To Add, Subtract, Multiply, and Divide Metric numbers. 

Apply the corresponding rules of decimals or U. S. money. 
(Art. 279.) 

1. What is the sum of 45.68 Dm., 63.4 Hm., and 6845 cm.? 

Solution. — Writing the numbers as meters 
and decimals of a meter, the principal unit of 6340.0 

the table, and adding, we have 6865.25 meters. 68. 45 

Ans. 6865.25 m. 

2. Find the sum of 24.35 m., 6.425 m., 32.7 m., and 42.26 m. 

3. What is the difference between 8.5 kilograms and 976 
grams? 

Solution — 8.5 kilos — .976 kilos = 7.524 kilos, Ans. 

4. From 1 hektoliter of oil, 36 liters were drawn out ; how 
many liters remained ? 

6. How much silk is there in 12|^ pieces, each containing 
48.75 meters ? 

Solution. — 48.75 m. x 12.5 = 609.375 m., Am. 
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6. It is 285 meters around my garden ; how many Km. shall 
I walk in a week by going twice around it every day ? 

7. At $6.50 a meter, what will 37 meters of silk cost? 

8. What cost 24 meters of fringe, at $2.25 a meter? 

9. How many cloaks, each containing 5.68 meters, can be 
made from 426 meters of cloth ? 

Solution. — 426 m. -i- 5.68 m. = 75 cloaks. Ana, 

10. If a car goes 160 Km. in 6 hours, how far does it go in 
1 hour? 

11. How many Km. in 85.72 m. multiplied by 2036 ? 

12. If the price of 1 liter of milk is 6 cents, what cost 75 liters ? 

13. At 12 cents a liter, what cost 4.5 liters blackberries? 

14. If 1 hektoliter of wheat costs $3.50, what will 234 hekto- 
liters cost ? 

16. A man paid $281.75 for 245 hektoliters of oats; what was 
the price of 1 hektoliter ? 

16. What cost 46.25 kilos of butter, at $0.50 per kilo ? 

17. At $1.28 per kilo, what will 82.5 kilos of tea come to ? 

18. At $16 a ton, what will the coal cost to supply a factory 
a week, if 25 kilos are burned each day? 

19. If 735 kilos of flour are distributed among 35 persons, 
how many kilos will each person receive ?* 

332. The contents of Rectangular Surfaces are found by 
multiplying the length by the breadth. 

20. A garden is 18 meters long and 12.5 meters wide ; how 
many square meters does it contain ? 

Solution.— The product of 18 x 13.5 = 225 sq. m., Ana. 

21. How many sq. meters in a blackboard 2.5 meters long 
and 1.2 meters wide? 

22. If a room is 8.4 meters long and 4.5 meters wide, how 
many square meters of carpeting will it take to cover the floor ? 

23. How many sq. meters of flagging in a side- walk 35.5 
meters long, and 2.4 meters wide ? 

* For redacing Metric to common Weighta t^^t&e^wx^^ «\l^.^ ^«a h;I^.. ^T^« 
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24. How many centars in a piece of land 45 meters long^ and 
23.2 meters wide? 

333. The contents of Rectangular Solids are found by multi- 
plying the length, breadth, and thickness together. 

25. How many cu. meters of earth in a mound whose 
length, breadth, and height are each 6.4 meters. 

Solution.— 6.4 x 6.4 x 6.4 = 262.144 cu. meters, Ans. 

26. How many cu. meters of earth must be removed in dig- 
ging a cellar 23.4 meters long, 15.2 m. wide, and 2.4 m. deep? 

27. How many loads of earth each equal to a cu. meter, will 
it take to fill an excavation 4 dekameters long, 8 meters wide, 
and 2.4 meters deep ? 

28. At $1.45 a cu. meter, what will be the cost of digging a 
trench 2 dekameters long, 2 meters wide, and 1.5 meters deep? 

29. At $2.50 a ster, what is the cost of a pile of wood 3 
meters long, 1.5 m. wide, and 1.1 m. high ? 

30. What is the value of a nugget of gold 2.6 cm. long, 2.3 cm. 
wide, and 0.65 cm. thick, at $15.40 a cu. centimeter? 

Questions. 

300. What are Metric weights and measures? 301. What is the 
Base? 304. How are the names of the higher denominations formed? 
305. The lower ? 306. Repeat the table of measures of length. 

307. What is the standard unit of length ? For what used ? 308. The 
kilometer? 311. How read metric numbers V 318. How write them ? 

314 How reduce metric numbers from higher to lower denominations ? 
From lower to higher? 317. Repeat the table of measures of surface. 
318. For what is the square meter used ? The sq. kilometer ? The ar 
and hektar? 

321. Repeat the measures of solids. 324. For what is the cu. meter 
used ? When called a ster ? 326. Repeat the table of measures of capac- 
ity. 327. For what is the liter used ? The hektoliter ? 

328. Repeat the table of weight. 329. For what is the gram used ? 
330. The kilogram? The metric ton? 331. How are metric numbers 
added, subtracted, etc. ? 
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Definitions. 

334. A Simple Number is one which expresses one or more 
units of the same name or denomination ; as five, 4 feet, etc. 

335. A Componnd Number expresses units of Uvo or more 
denominations of the same kind, which increase and decrease 
by varying scales ; as, 3 yards 2 feet 4 inches. But 2 feet and 
4 pounds is not a compound number, for the units are unlike. 

I^OTE,— Compound Numbers are often called Denominate Numbers. 
The term denomination is a name given to the different units of weights 
and measures. 

Linear Measure. 

336. A Measure is a standard unit established by law or 
custom, by which the length, surface, capacity, and weight 
of things are estimated. 

337. Linear Measure is used in measuring lines and dis- 
tances. 

338. A Line is that which has length only. 

Table. 

12 inches (in.) = 1 foot, • - - ft. 

3 feet = 1 yard, - - - yd. 

5^ yds., or 16i^ ft. = 1 rod, - - - rd. 

40 rods = 1 furlong, - - fur. 

320' rods, or 5280 ft. = 1 mile, - - - mi. 

3 miles = 1 league, - - I. 

339. The Standard Unit of length is the Yard, which is 
used in measuring cloths, laces, ribbons, etc. (Art. 900, App.) 



Nun, 



Oral Exercises. 

340. 1. Draw a line 4 inches long. A foot. A yard. 

2. How long ia this book ? Your slate ? How wide ? 

3. How long is this table ? How wide ? How high ? 

4. In 6 feet how many inches ? In 8 ft. ? In 9 ft. ? 

B. How many feet in 7 yards ? In 15 yds. P In 30 yds. ? 
0. lu 130 inches Low many feet F How man; yards P 
7. How many feet in 1 rods P In 5 rods? 



Square Measure. 

341. Square Keaanxe is nsed in measuring surfaces ; as, 
flooring, land, etc. 

342. A Sur&CB is that which baa length and breadth only. 

343. An Angle is the opening between 
two lines which meet at a point, as BAG. 

The Lims AB and AO are called the 
sides ; and the Point A, at which they 
meet, the Vertex of the angle. 

344. When two straight lines meet so 
as to make the two adjacent angles equal, 
the lines are Ferpeadicnlai to each other, 
and the two angles thus formed are called 
Eight Angles ; as, ABC, ABI>. 

345. A Square is a rectilinear 
figure which has four equal sides, 
and four right angles. 

346. The measuring unit of sur- 
faces is a Square, each side of which 
is a linear unit. 

347. The Area of a figure is the 
quantity of surface it contains. 8ft.>iBfl. = iBq. jd. 
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Table. 



144 square inches (sq. in.) = 

9 square feet = 

30^ sq. yds., or 272^ sq. ft. ^= 

160 square rods = 

640 acres = 



1 square foot, - - sq. ft. 

1 square yard, - - sq, yd. 

1 square rod, - - sq. rd. 

1 acre, - - - - A. 

1 square mile, - - sq. mi. 



(For Surveyor's Measure, see Art. 889, Appendix.) 

Oral Exercises. 

348. 1. How many sq. inches in 2 sq. feet? 

2. In 8 sq. yds. how many sq. ft. ? In 15 sq. yds. ? 

3. In 2 acres how many sq. rods ? In 3 acres and 5 sq. rd. ? 

4. How many sq. ft. in 288 sq. inches ? 
6. In 320 sq. rods how many acres ? 



Cubic Measure. 

349. Cubic Measure is used in 
measuring solids or volume. 

350. A Solid is that which has 
length, breadth^ and thickness; as, 
timber, boxes of goods, etc. 

351. A Cube is a regular solid 
bounded by six equal squares called 
its faces. Hence, its length, breadth, 
and thickness are equal to each other. 

352. The measuring unit of solids is a Cube the edge of 
which is a linear unit. 




Table. 

1728 cubic inches (cu. in.) = 1 cubic foot, 
27 cubic feet = 1 cubic yard, 

128 cubic feet — . 1 cord of wood. 



- cu. ft. 

- cu. yd. 

- a 
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353- A Cord of wood is a pile 8 ft. long, 4 ft. wide, and 
4 ft. high ; for 8 x 4 x 4 = 138. 

354. A Cord Foot is one foot in length of such a pile ; 
hence, 1 cord foot =: 16 eu. feet ; 8 cord f t. = 1 cord. 



355. 



Oral Exercises. 
, How many cubic inches in 2 cubic feet ? 



2. How many eu. feet in 2 cubic yards? In 3 cu. yards? 

3. How many cubic feet in 3 cords ? In 3 corda ? 

4. In 54 cu. feet, how many eu. yards ? In 126 cubic feet P 
6. How many cord feet in 3 cords of wood ? In 5 cords ? 

e. In 32 cord feet how many cords ? In 73 cord feet? 



Liquid Measure. 



356- Liquid Heaanre 

wine, etc. 


is used in 


measuring 


milk, 


0.7, 






Table. 








4 gills (j?i.) 
2 pints 
4 quarts 
31i gallons 
63 gallons 


r 


1 pint, - 
1 quart, - 
1 gallon, - 
1 barrel, - 

1 hogshead. 


- - ft. 

- . ,t. 

- - sal. 

- - bar. 

- - lilid. 


or Ul. 






Mjl 



tj>jr 



357. The Standard Unit of Liquid Measure i 
which contains 231 cubic inches. 



Nora.— The barrel and hogshend, 
in estimntiDg the i 



a of measure, are chiefly used 
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Oral Exercises. 

• 

358. 1. How many quarts in 20 pints ? In 36 pts. ? 

2. In 24 pints how many quarts ? In 40 pts. ? 

3. How many gallons in 2 hogsheads ? In 5 hhd. ? 

4. How many qts. in 12 gal. of milk ? In 15 gallons ? 
6. What is the cost of 5 gal. of syrup at 60 cts. a gal. ? 

Dry Measure. 

359. Dry Measure is used in measuring graiUy fruit, 
salt, etc. 

Table. 

2 pints ( pt.) = 1 quart, • - - qt. 

8 quarts = 1 peck, - - - pJc, 

4 pecks, or 32 qts. = 1 bushel, - - hu. 




bu. 



Hbn. 



pk. 



Hpk. 



qt. pt. 



360. The Standard Unit of Dry Measure is the hishtd, 
which contains 2150.4 cubic inches.* 

Note. — The dry quart is equal IJ liquid quart nearly. 



Oral Exercises. 

361. 1. How many pints in 12 quarts ? In 25 quarts ? 

2. How many pecks in 40 qts. of chestnuts ? 

3. How many bushels in 72 pecks ? 

4. If you pay 40 cts. for J bushel of apples, what must you 
pay for 5 bushels ? 

6. If I buy a bushel of walnuts for $3, and sell them at 
5 cts. a pt., how much shall I make ? 
6. How many bu. in 36 pecks ? In 96 quarts ? 

* For the standard weight of a bnshel of different grains, see Art. 896^ Appendix. 
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Troy Weight. 

362. Troy Weight is used in weighing goldy silver, etc. 

Table. 

24 gi-ains {gr.) = 1 pennyweight, - - pwt. 
20 pennyweights = 1 ounce, - - - - oz. 
12 ounces = 1 pound, - - - - Ji. 






lb. oz. pwt gr. 



363. The Standard Unit of weight in the United States, is 
the Troy Pound, 

1. How many grains in 6 pennyweights ? 

2. How many pwt. in 6 lb. 7 oz. ? In 8 lb. 5 oz. ? 

3. How many ounces in 8 pounds of silver ? 

4. Change 4 pwt. to grains. 25 oz. to pwt. 

Avoirdupois Weight. 

364. Ayoirdnpois Weight is used in weighing coarse articles; 

as huy, cottony groceries, etc., and all metals except gold and 

silver. 

Table. 

16 ounces (pz,) = 1 pound, - - - Z&. 

-lAA ;i 1 i cental, or - - ctl. 

100 pounds = 1 j , 1 J . , , , 

^ ( hundredweight, cwt. 

2000 lb., or 20 cwt. = 1 ton, - - - - T. 

Note.— In calculating duties, etc., 112 lb. are called a cwt., and 2240 
lb. a long ton, 

365. Gross Weight is the weight of goods including the 
boxes, etc., which contain them. 

Net Weight is the weight of goods after deducting all allow- 
ances. 
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366. Comparison of Avoirdupois and Troy Weight. 
7000 grains Troy == 1 lb. Avoirdupois. 



5760 grains 
437|- grains 
480 grains 



a 



tc 



a 



1 lb. Troy. 

1 oz. Avoirdupois. 

1 oz. Troy. 



Apothecaries Weight. 

367. Apothecaries Weight is used by Apothecaries in mixing 
medicines. (Art. 898^ Appendix.) 

Table. 

20 grains {gr.) = 1 scruple, - - 

3 scruples = 1 dram, - - - 

8 drams = 1 ounce, - - ■ 

12 ounces = 1 pound, - - 



sc.y or 3. 

dr.^ or 3. 

oz.y or § . 

ZJ., or ib. 



Note. — The pound, <mnce^ and grain are the same as Troy weight. 

Oral Exercises. 

368. 1. How many ounces in 5 pounds ? In 100 pounds ? 

2. How many tons in 4000 lbs. ? In 6200 lbs. ? 

3. How many pounds in ^ ton ? In ^ ton ? 

4. Afc 90 cts., what will \ lb. of tea cost ? 

6. At $20 a ton, what will J ton of hay cost ? 

Time. 

369. Time is a measured portion of duration. Its divisions 
are shown in the following 

Table. 



60 seconds (sec,) = 

60 minutes = 

24 hours = 

7 days = 

365 days = 

366 days = 
12 calendar months {mo) = 

100 years = 



1 minute, 
1 hour, - 
1 day, - 
1 week - 



mm. 

hr. 

d. 



1 common year, c. yr. 
1 leap year, - I. yr. 
1 civil year, - yr. 
1 century, - - G 
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370. A Civil Day is the day adopted by government for 
business purposes. It begins and ends at midnight, and is 
divided into two parts of 12 hours. each; the former being 
designated a. m., the latter p. h. 

371. The Solar Year is equal to 365 d. 5 hr. 48 min. 49.7 sec, 
or 365:J d. nearly. In 4 years this fraction amounts nearly to 
1 day. To provide for this excess, 1 day is added to the mo. 
of Feb. every 4th year, which is called Leap Year.* 

372. The Civil year includes both common and leap years, 
and is divided into 12 Calendar months, viz : 



January 


(Jan.) 


31 days. 


July 


(July) 


31 d 


Lay 


Februai'y 


(Feb.) 


28 " 


August 


(Aug.) 


31 


u 


March 


(Mar.) 


31 " 


September 


(Sept.) 


30 


<6 


April 


(Apr.) 


30 '' 


October 


(Oct.) 


31 


6C 


May 


(May) 


31 '' 


November 


(Nov.) 


30 


U 


June 


(June) 


30 " 


December 


(Dec.) 


31 


tc 



Note. — The following couplet will aid the learner in remembering the 
months that have 30 days each : 

"Thirty days hath September, 
April, June, and November." 

All the rest have 31 days, except February, which in common years has 
28 days ; in Imp years, 29. 



Oral Exercises. 

373. 1. How many days in 7 weeks? In 9 weeks? 

2. How many weeks in 42 days ? In 63 days ? In 90 days ? 

3. How many months in 6 years ? In 8 years ? In 11 years? 

4. In 48 months how many years ? In 72 months ? 

6. How many centuries in 500 years ? In 1800 years ? 

6. At $9 a week, how much will a man earn in 6 weeks? 

7. If you pay $3 a week, how long can you board for $60 ? 

8. How many days has a person lived who is 12 years old ? 

9. If you count 60 a minute, how long will it take to 
count 1800 ? 



* For an explanation of the mean Solar dayp, leap years, etc., see Art. 901, Appendix, 
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Circular Measure. 

374. Circular Measure is used in measuring angles^ latitude 
and longitude, heavenly bodies, etc. 

375. A Circle is a plane figure bounded by a curve line 
every part of which is equally distant from a point within, 
called the center. 

376. The Circumference of a circle is 
the curve line by which it is bounded ; 
as ADEBF. 

377. The Diameter is a straight line 
drawn through the center^ terminating at 
each end in the circumference ; as AB. 

378. The Radius is a straight line drawn from the center to 
the circumference, and is equal to half the diameter ; as AC, DC. 

379. An Arc is any part of the circumference ; as AD 

Table. 

60 seconds ('') = 1 minute, - - '. 

60 minutes = 1 degree, - - °, or deg. 

30 degrees = 1 sign, - - - /X 

12 signs, or 360°= 1 circumference, Cir. 

380. The Measure of an angle is the arc of a circle included 
between its two sides, as the arc DE. 

The Standard Unit for measuring angles is the Degree. 

381. A Degree is the angle measured by the arc of -^ part 
of the circumference of a circle. 

The length of the arc which measures an angle of 1°, varies 
according to the size of different circles, while the angle 
remains the same. 

A degree at the equator, also the average degree of latitude, 
adopted by the U. S. Coast Survey, is equal 69.16 miles, or 
69^ miles, nearly. 
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382. A Semi-circumference {half a circumference) is an arc 
of 180°, as APB. 

383. A Quadrant, or one-fourth of a circumference, is an arc 
of 90°, as EB. 

A right angle contains 90° ; for the quadrant, which meas- 
ures it, is an arc of 90°. 

Oral Exercises. 

384. 1. How many degrees in ^ a cir. ? In J cir. ? 

2. How many degrees in a quadrant ? In a right angle ? 

3. How many miles in 2° ? 3° ? 5° ? 

4. Through how many deg. does the hour-hand of a clock 
move in 12 hours ? In 3 hrs. ? In 6 hrs. ? In 1 hr. ? 

6. Through how many degrees does the minute-hand of a 
clock pass in 1 hour ? In J hr. ? In J hr. ? In 1 minute ? 

6. In making a voyage around the world, through how 
many degrees would you sail ? 



FoREiaN Moneys. 

385. English or Sterling Money is the currency oi Great 
Britain. 

Table. 

4 farthings {qr. ovfar.) = 1 penny, - - - - d. 

12 pence = 1 shilling, ----«. 

20 shillings = 1 pound or sovereign, £. 

10 florins (fl.) =1 pound, ----£. 

386. The Unit of English Money is the Pound Sterling, 
which is represented by a gold Sovereign equal in value 
to $4.8665. 

387. Canada Money is expressed in dollars, cents, and millsy 
which have the same nominal value as the corresponding 
denominations of U. S. money. 
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388. French Money is the currency of France. 

Table. 

10 centimes = 1 decime. 
10 decimes = 1 franc. 

389. The Unit of French Money is the Franc^ the yalne of 
which in U. S. money is 19.3 cts., or about ^ of a dollar. 

Note. — The system is founded upon the decimal notation ; hence, all 
operations in it are the same as those in U. S. money. 

390. The Money Unit of the German Empire is the Mark^ 
which is divided iiito 100 pennies. 

The value of a Mark is $0,238, or $i nearly.* 

Miscellaneous Tables. 

12 things = 1 dozen. 

12 dozen = 1 gross. 

12 gross = 1 great gross. 

20 things = 1 score. 

24 sheets = 1 quire of paper. 

20 quires = 1 ream. 

2 reams = 1 bundle. 

6 bundles = 1 bale. 



2 leaves 


= 1 folio. 


4 leaves 


— 1 quarto, or 4to. 


8 leaves 


— 1 octavo, or 8vo. 


12 leaves 


= 1 duodecimo, or 12mo. 



Note. — The terms folio, quarto, octavo, etc., denote the number of 
leaves into which a sheet of paper is folded in making hooks. 

* For Table of Foreign Coins, see Art.63i, 
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Oral Exerc-ises. 

391. 1. How many farthings in 5 shillings ? 

2. How many pence in £3 ? 

3. What cost 8 meters of lace, at 12 francs a meter ? 

4. How many Sovereigns will 12 yards of silk cost, at 10s. e 
yard? 

6. What will 8 doz. eggs cost, at a cent apiece ? 

6. What will 18 quires of paper cost, at 20 cts. a quire ? 

7. What will a gross of buttons cost, at 15 cts. a dozen ? 

Questions. 

884. What is a simple number? 885. Compound? 886. What is a 
measure ? 887. For what is linear measure used ? 888. What is a line ? 
Becite the table. 889. What is the standard unit of length ? 

841. For what is square measure used ? 842. What is a surface ? 843. 
An angle? The vertex? 844. A right angle? 845. What is a square? 
847. What is the area of a figure ? Repeat the table. 

849. For what is cubic measure used? 850. What is a solid? 361. 
What is a cube? Recite the table. 

856. For what is liquid measure used ? Recite the table. 

859. For what is dry measure used ? Repeat the table ? 

863. For what is Troy weight used? Recite the table. 868. The 
standard unit of weight? 864. For what is Avoirdupois weight used? 
Recite the table. What is a long ton ? 867. For what is Apothecaries 
weight used ? 

869. What is Time? Recite the table. 870. What is a civil day? 
The meaning of a.m. ? Of p.m. ? 871. Length of a Solar year ? 872. How 
many c^endar months in a civil year ? Name them. 

874. For what is circular measure used? 875. WTiat is a circle? 
876. The circumference? 877. Diameter? 878. Radius? 879. An arc? 
Table? 880. The measure of an angle? 881. What is a degree? 882. 
A semi-circumference ? 388. A quadrant ? How many degrees in a right 
angle? 

885. What is English or Sterling money ? Repeat the table. 886. The 
tmit of English money? Its value? 887. How is Canada money ex- 
pressed? 888. What is French money? Recite the table. 889. The 
tmit ? Its value ? 890. What is the money unit of the German Empire ? 
Its value ? Recite the miscellaneous tables. 




EDUCTION 



Oral Exercises. 

392. 1. How many pints in 3 gallons ? 

Analysis. —In 1 gal. there are 4 qt., and in 3 gal., 8 times 4, or 12 qt. 
In 1 qt. there are 2 pints, and in 12 qts., 12 times 2, or 24 pints^ Ans. 

2. How many feet in 4 yd. ? In 8 yd. ? 

3. In 6 sq. yd. how many square feet ? 

4. How many gills in 9 quarts ? In 12 quarts ? 
6. In 10 bushels how many pints ? 

6. In 5 days how many minutes ? 

393. Bednction is changing Compound IN^umbers from one 
denomination to another without altering their values. It is of 
two kinds. Descending and Ascending, 

394. Bednction Descending is changing higher denomina- 
tions to lower J as, yards to feet, etc. 

395. To reduce Higher Denominations to Lower. 

1. Reduce 34 rods 4 yds. 2 ft. to feet. 

Analysis. — As 5^ yds. make 1 rod, there must 34 r. 4 yd. 2 ft. 

be 5^ times as many yards as rods ; and (34 x 5^) 51 

+ 4 (the given yds.) = 191 yds. (Art. 208.) - — 
Again, as 3 ft. make 1 yd. there must be 3 times ^^^ 7^^* 

as many feet as yards; and (191 x 3) + 2 (the 3 

given ft.) = 575 feet. Hence, the g'j'g f^^ Ans, 

Rule. — Multiply the highest denomination by the 
nuuiber required of the next lower to mahe a unit of the 
higher, and to the product add the lower denomination. 

Proceed in this manner with the successive denominar- 
tions, till the one required is reached. 
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2. In 5 mi. 12 rd. 4 yd. 2 ft. how many feet ? 

3. Bednce 143 lb. 3 oz. 6 pwt. to grains. 

4. Eeduce 217 tons 35 lb. to pounds. 
6. Beduee 106 tons 68 lb. to ounces. 

396. Beduee the following : 

6. 23 mi. 5 rd. 6 ft to feet 13. 32 A. 6 sq. rd. to sq. feet 

7. 24 lb. 4 oz. 6 pwt to gr. 14. 26 C. 7 eu. ft to cu. ft 

8. 48 T. 2 cwt. 36 lb. to oz. 16. 36 wk. 1 d. 5 hr. to mia 

9. 328 gaL 3 qt 1 pt. to gills. 16. 21 yr. 26 d. to hours. 

10. 85 hhd. 15 gal. to pints. 17. 145° 28" to seconds. 

11. 45 bu. 3 pk. 4 qt. to pints. 18. £68 3s. 6d. to pence. 

12. 124 sq. yd. 8 sq. ft to sq. in. 19. £205 7s. 3id. to far. 

20. How many sec. in 3 yr. 42 wk. 5 d. 9 hr. 17 min. ? 

21. What will 7 bu. 3 pk. of cranberries cost at 8 cts. a 
quart? 

22. Bought 84 gaJ. syrup at 75 cts. a gaL^ and sold it at 
22 ots. a quart ; what was the gain ? 

23. What is the value of 12 lb. 5 oz. 6 pwt. of gold, at 
87 cts. a pwt. ? 

Oral Exercises. 

397. 1. In 64 pints how many quarts? How many 
gallons ? 

Analysis. — Since in 2 pints there is 1 qt.,in 64 pints there are 32 quarts. 
In 4 qts. there is 1 gallon, and in 32 qts. there are 8 gallons, An%. 

2. How many feet in 120 inches ? How many yards ? 

3. In 60 ounces Troy, how many pounds ? In 168 ounces ? 

4. In 72 hr. how many days ? In 96 hours ? 
B. How many cords of wood in 72 cord feet ?' 

6. Change 120s. to pounds, and 240 pence to shillings. 

398. Bednction Ascending is changing lower denomination! 
to higher ; as. feet to yards, etc. 
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399. To reduce Lower denominations to Higlier. 

1. Reduce 6900 inches to rods, etc. 

Analysis.— Since 12 in. make 1 ft., 6900 in. 12 ) 6900 in. 

= as many feet as 12 is contained times in 6900, "~ ~ 

or 575 ft. As 3 ft. make 1 yd., 575 ft. = as ^ ) ^ <^ "• 

many yd. as 3 is contained times in 575, or 54 ) 191 yd. 2 ft. 

191 yd. and 2 ft. over. Finally, as 5 J yd. make o 

1 rod, 191 yd. = as many rods as 5| is contained 

times in 191, or 34 rd. and 8 half yards, or 4 yd. 11 ) 382 

over. (Art. 217.) Am. 34 rd. 4 yd. 2 ft. Wa j m j 

Hence, the * J • 

Rule. — Divide the given deiiomination by the number 
required to make one of the next higher. 

Proceed in this manner with the successive denomina- 
tions, till the one required is reached. The last qivotient, 
vjith the several remainders annexed, will be the answer. 

NOTB. — The remainders are the same denomination as the respective 
dividends from which they arise. 

400. Proof. — Reduction Ascending and Descending prove 
each other ; for, one is the reverse of the other. 

2. In 245640 ft. how many miles, rods, etc. ? 

Ans. 46 mi. 4 fur. 7 rd. 1 yd. 1 ft. 6 in. 

Reduce the following to the denominations indicated : 

3. 34248 gills to bbl. ll. 85264 sq. ft. to sq. rods. 

4. 46840 pt. to hhd. 12. 2118165^ sq. yd. to acres. 
6. 653674 pwt. to lb. 13. 16568 cu. ft. to cords. 

6. 426508 gr. to lb. 14. 43228 qt. to bushels. 

7. 35624 oz. to cwt. 15. 28956 pt. to bushels. 

8. 8420724 oz. to tons. 16. 5685720 hr. to com. yr. 

9. 29728 in. to rods. 17. 856700 d. to weeks. 

10. 48400 ft. to miles. 18. 4683248 far. to pounds. 

19. What will a can of milk containing 28 gal. 3 qt. cost, at 
6 cts. a quart ? 

20. At 10.75 a yd., what will it cost to build a wall 182 r. long ? 

21. If a grocer buys 3 bu. of cranberries at $2.25 a bu. and 
sells them at 9 cts. a quart, how much does he make ? 
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Denominate Fractions. 

401. Denominate Fractions are fractions of denominate 
Integers, and may be common or decimal. 

402. To reduce Denominate Fractions, Common or Decimal, of 
higher denominations, to Integers of lower denominations. 

1. Eeduce \ yard to integers of lower denominations. 

Solution. — 1 yd. = 3 ft., and | yd. x 3 = -^j or 2| ft. 

} ydx3 = V «•. or 2| ft. Again, | ft. x 12 = ^, or 7| in. 

f ft. X 12 = Y- in., OP 7i in. ^^^5 2 ft. 7^ in. 

2. Eeduce .875 yard to integers of lower denominations. 

Solution.— 1 yd. = 3 ft., and .875 yd. x 3 = 2.625 ft. .875 yd. 

Again, .625 x 12 = 7.500 inches. g 

The answer is 2 ft. 7.5 inches, the same as above. 

2.625 ft. 
Note. — Pointing off 3 figures in the several products -i « 

is equivalent to dividing them by 1000, the denominator 

of the given decimal. Hence, the 7. 500 m. 

EuLE. — Multiply the given numerator, whether common 
or decimal, and the remainder, if any, by the successive 
numbers which will reduce a unit of the given fraction 
to the denomination required, and divide the several pro- 
ducts by the given denominator. 

3. In -^ day, how many hours and minutes ? 

4. In -}-| week, how many days, hours, etc. 

5. Reduce f^ mile to furlongs, etc. 

6. Reduce |f bu. to pecks, quarts, etc. 

7. Reduce \ sq. mile to acres, rods, and yards. 

8. Reduce ^-^ gal. to the fraction of a gill. 

9. What part of a pint is -^^-^ of a bushel ? 

10. Reduce £.4625 to shillings and pence. 

11. Reduce .756 gallons to quarts and pints. 

12. Reduce .6254 days to hours, minutes, and seconds. 

13. Reduce .856 cwt. to ounces. 

14. Reduce .7582 of a bushel to pecks, etc. 

15. Reduce 0.98 rod to yards, feet, and inches. 



1.5 pt. 



3.75 qt. 
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403. To Reduce Denominate Integers or Fractions of lower, to 
Fractions, either Common or Decimal, of higher denominations. 

16. Eeduce 7s. 6d. to the common fraction of a pound. 
Solution.— 78. 6d. = 90d., and £1 = 240d. Now, £^ = £§, -^tw. 

17. Reduce 3 quarts 1 pint 2 gills to the decimal of a gallon. 

Solution. — Writing the numbers under each ^ ^' gl» 

other, the lowest denomination at the top, we divide g 

the 2 gi. by 4, and place the quotient .5 below, at 
the right of the next higher denomination. Thus, ^ 

1.5 pt. -$- 2 = .75 qt., and so on. Hence, the Ans, .9375 ffaL 

EuLE. — Reduce the given compound nuviber to the 
lowest denomination mentioned for the numerator, and 
a unit of the required fraction to the same denomina- 
tion for the denominator. 

For decimals, divide the given nurnbers as in reducing 
integers to higher denominations. (Art. 399.) 

Note. — If the lowest denomination of the given number contains a 
fraction, the number must be reduced to the parts indicated by the 
denominator of the fraction. 

18. Eeduce f pint to the fraction of a bu. (Art. 179, ^.) 

19. What part of a bushel is 3 pk. 5 qt. 1 pt. ? 

20. What part of a gallon is 3 qt. 1 pt. 3 gills ? 

21. Eeduce 9 hr. 15 min. 12 sec. to the fraction of a week. 

22. Eeduce 15J gr. to the fraction of a pound Troy. 

23. What part of an acre is 18f square feet ? 

24. Eeduce 3 pk. 2 qt. 1 pt. to the decimal of a busheL 
26. Change 18 hr. 9 min. to the decimal of a day. 

26. Change 2 ft. 8 in. to the decimal of a yard. 

27. Change 8 oz. 7 pwt. 12 gr. to the decimal of a lb. Troy. 

28. Change .4 of a pt. to the decimal of a gallon. 

29. Change .25 lb. to the decimal of a ton. 

30. Eeduce 2 yr. 3 mo. 18 d. to the decimal ot ^^^'^^ 
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404. To find what part one Compound Number is of another: 

Reduce the numbers to the same denomination, and make the 
number denoting the part the numerator, and that with which 
it is compared the denomi7iator. (Arts. 226^ 249.) 

31. What part of 2 gal. 3 qt. 1 pt. is 1 gal. 2 qt. ? 

32. What part of 4 wk. 2 d. 6 hr. is 3 d. 12 hours ? 

33. What part of 15 miles 40 rd. is 6 mi. 30 rods ? 

34. What decimal of 4 lb. 2 oz. 12 pwt. is 6 oz. 8 pwt. ? 
36. What decimal of 10 bu. 3 pk. 4 qt. is 4 bu. 1 pk. 5 qt. 

405. To Reduce Metric to Common Weights and Measures. 

1. Keduce 84 decimeters to feet. 

OFIRATIOir. 

Analysis.— Taking 39.37 in., the value of the 39.37 in. 

principal metric unit, as the standard, we multiply g 4 m^ 

it by the given metric number expressed in the 

same metric unit ; and 84 dm. = 8.4 m. 15748 

Since 1 m. is equal to 39.37 in., 8.4 m. are 31496 

equal to 8.4 times 39.37 in., or 330.708 in., and ^^ \ qoa lyoo • 

330.708 in. = 27.559 ft., Ans. Hence, the '^ )_66iUW in. 

Ans, 27.559 ft. 

Rule. — Multiply the value of the principal metric unit 
of the Table by the given metric number expressed in the 
same unit, and reduce the product to the denomination 
required. (Art. 399.) 

2. In 45 kilos, how many pounds? Ans. 99.207 lb. 

3. In 63 kilometers, how many miles ? 

4. Reduce 75 liters to gallons. 

6. Reduce 56 dekaliters to bushels. 

6. Reduce 120 grams to ounces. 

7. Reduce 137.75 kilos to pounds. 

8. In 36 ars, how many square rods ? 

f 

Analysis. — In 1 ar there are 119.6 sq. yd. ; hence in 36 ars there are 
36 times as many. Now 119.6 x 36 = 4305.6 sq. yd., and 4305.6 sq. yd.-*- 
30 J = 142.33 sq. rods, Ans, 

9. In 60.25 hektars, how many acres ? 
10. In 120 cu. meters, how many cu. feet ? 



Addition. . 167 

406. To reduce Common to Metric Weights and {Measures. 

11. Reduce 2190 yds. 2 ft. 11 in. to kilometers. 



OPKBATION. 



Explanation. — Reducing the onnn^j oxii. t-% • 

. ^ 1 X • u u 2190 yd. 2 ft. 11 m. 

given number to inches we have •' 

78875 in. Dividing this number ^ 

by 39.37, the number of inches in 6572 ft. 
a meter, we have 2003.429+ m. 12 • ' 

To reduce meters to Km. we 

remove the decimal point 3 places 39.37 ) 78875 in. 

to the left. Ans. 2.003429 + Km. 
Hence, the 



2003.429 -f m. 
Ans. 2.003429+ Km. 

Rule. — Divide the given number by the value of the 
principal metric unit of the Table, and reduce the quo- 
tient to the denomination required. 

Note. — Before dividing, the given number should be reduced to the 
denomination in which the value of the principal unit is expressed. 

12. In 63f yards, how many meters ? 

13. Reduce 13750 pounds to kilograms. 

14. Reduce 250 liquid quarts to liters. 

15. Reduce 2056 bu. 3 pecks to kiloliters. 

16. In 3 cwt. 15 lb. 12 oz., how many kilos? 

17. In 7176 sq. yards, how many sq. meters ? 

18. In 40.471 acres, how many hektars ? 

19. In 14506 cu. feet, how many cu. meters ? 

20. In 36570 cu. yards, how many cu. meters ? 



Addition. 

407. The method of Adding, Subtracting, Multiplying, and 
Dividing Compound Numbers is the same as the correspond- 
ing operations in simple numbers and special rules are unnec- 
essary. 

Note — 1. The apparent difference arises from their scales of increase, 
one being variable and irregular, the other decimal and uniform. 
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Compound Nvmbers. 



1. What is the sum of 18 bu. 3 pk. 5 qt. 1 pt., 24 bu. 2 pk. 
6 qt., 6 bu. 2 pk. 7 qt. 1 pt., 8 bu. 3 pk. 4 qt. 1 pt. ? 



Explanation. — The sum of the right- 
hand col. is 3 pt. = 1 qt. 1 pt. Set tbe 1 pt. 
under the col. of pints, and adding the 1 qt. 
to the col. of qt., the sum is 23 qt. = 2 pk. 
7 qt. Write the 7 qt. in the col. of quarts, and 
adding the 2 pk. to the col. of pk., proceed as 
before. Ans. 59 bu. pk. 7 qt. 1 pt. 



£ 
5 
6 
5 
12 



(2.) 



& 
4 

7 
6 
8 



d. 
2 

8 
7 
6 



far. 
3 
2 
1 
2 



gal. 
4 
6 
7 
4 



(3.) 
qt. pt. 

2 1 

3 
1 
3 1 



2 
1 
2 
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bu. pk. qt pt. 

18 3 5 1 

24 2 6 

6 2 7 1 

8 3 4 1 

59 7 1 

wk. da. hr. min. 

2 3 8 40 

4 6 5 10 

2 5 20 35 

6 4 18 23 



6. What is the sum of 5 rd. 4 yd. 2 ft. 7 in., 6 rd. 5 yd. 2 ft. 
6 in., 4 rd. 4 yd. ft. 4 in., 3 rd. 3 yd. 2 ft. 8 in. ? 

rd. yd. 

Note. — ^2. When a fraction occurs in the 
amount in any denomination except the lowest, 
it should be reduced to integers of lower de- 
nominations, and united with like integers. 
Thus, in Ex. 5 the j^ yd. = 1 ft. 6 in., which 
added to 2 ft. 1 in. make 3 ft. 7 in. ; and 1 yd. 
plus 3 ft. plus 7 in. equals 2 yd. ft 7 in. 



5 

6 

4 

J_ 

21 



4 
5 
4 
3 



ft. 

2 

2 



2 



H 2 
i=l 



in. 

7 

6 

4 

_8 

1 
6 



Ans. 21 2 7 

6. What is the capacity of 3 bins holding respectively 35 bu. 
3 pk. 4 qt., 42 bu. 1 pk. 6 qt., and 56 bu. 2 pk. 5 qt. ? 

7. How much land in 3 farms containing 87 A. 48 sq. rd., 
97 A. 67 sq. rd., and 65 A. 42 sq. rd. ? 

8. Bought 3 casks of oil ; holding 2 hhd. 30 gal. 2 qt. ; 3 hhd. 
10 gal.; 1 hhd. 13 gal. 1 qt.; how much did all hold ? 

9. Add together 23 yr. 2 mo. 3 wk. 5 d., 68 yr. 3 mo. 2 wk. 
3 da., 60 yr. 4 mo. 1 wk. 6 d., 49 yr. and 4 d. 

10. Required the number of miles, etc. in 3 roads, measuring 
23 mi. 67 rd. ; 32 mi. 65 rd. ; and 46 mi. 28 rods. 
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11. A mason plastered one room containing 45 sqtiare yards 
7 ft. 6 in., another 25 sq. yd. 6 ft 95 in., another 38 sq. yd. 4 ft. 
41 in. ; what was the amount of his plastering ? 

12. One pile of wood contains 10 C. 38 ft. 39 in., another 
15 C. 56 ft. 73 in., another 30 C. 19 ft 44 in., another 17 0. 
84 ft. 21 in.; how much do they all contain? 

13. Find the sum of 45 mi. 17 rd. 5 yd. 2 tt 9 in., 43 mi. 
44 yd. 1 ft 8 in., 89 mi. 216 rd. 3 yd. 2 ft. 5 in. 

14. What is the sum of £^, |s., and \Si. ? 

OFBBATIOV. 

NOTB.— 3. Denominate Fractions should ^ ~ ^^' ^' ^ ^' 

be reduced to integers of lower denomina- i^* ^^ "^* ^^' ^ ^^' 

tions, then added as above. (Art. 402.) ^d. = Os. Od. 1^ far. 

Arts. 3s. 5d. 3^ far. 

16. Add I bu. \^ pk. I qt. ^ pt, ^ bu. i^ pk. f qt. ^ pt 

16. Add f of ^ day, | of f hr., -^ of j^ min., and J of 
2f sec. 

17. Add I lb. to f oz. f pwt 19. f gal. to i qt 1^ pt. • 

18. Add 4 wk. to I d. If hr. 20. £i to Js. 2|d. 

Subtraction. 

408. 1. Prom 35 rd. 2 yd. 1 ft. 8 in., take 22 rd. 2 yd. 
2 ft. 6 in. 

Explanation. — Write the opbbatioh. 

numbers and proceed as in sim- 35 rd. 2 yd. 1 ft. 8 in. 

pie subtraction. Taking 6 in. 22 2 2 6 

from 8 in. leaves 2 inches. As — — 

2 ft. cannot be taken from 1 ft., ^^' 12 4^ 2 2 

w'l* take 1 yd. = 3 ft. from 2 yd., j = 1 6 

and adding it to 1 ft., we have Qj. 12 5 8 

4 ft., and 2 ft. from 4 ft. leave 2 ft. 

Again, 2 yd. cannot be taken from the 1 yd. remaining. But 1 rd. = 5^ 
yd., added to 1 yd. make 6J yd., from which subtract 2 yd., and 4^ yd. 
remain. Finally, 22 rd. from 84 rd. leave 12 rd. The J yd. = 1 ft. 6 in., 
which added to the above make 12 rd. 5 yd. ft. 8 in., Ana. 

2. From 121 hhd. 28 gal. 1 qt, take 63 hM. %\ ^. ^ ^ 
8 
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3. Bought 2 silver pitchers, one weighing 2 lb. 10 oz. 10 pwt 
7 gr., the other 2 lb. 3 oz. 12 pwt. 5 gr. ; what is the difference 
in their weight ? 

4. A merchant had 228^ yards of cloth, and sold 115| yards; 
how much had he left ? 

B. Prom 25 mi. 7 fur. 8 rd. 12 ft. 6 in., take 16 mi. 6 fur. 30 
rd. 4 ft. 8 in. 

6. A man owning 95 A. 75 rd. 67 sq. ft. of land, sold 40 A. 
86 rd. 29 ft. ; how much had he left ? 

7. A tanner built two cubical vats, one containing 116 ft. 
149 in., the other 245 ft. 73 in.; what is tbe difference be- 
tween them ? 

8. A man having 65 C. 95 ft. 123 in. of wood in his shed^ 
sold 16 C. 117 ft. 65 in.; how much had he left? 

409. To find the Exact Number of Years, Months, and Days, 

between two dates. 

9. What is the difference of time between July 4th, 1879, 

and Nov. 15th, 1882 ? 

AwALTBis.— The time from July 4th, 1879 to July 4th, 1882 = 3 yr. 
The time from July 4th to Nov. 4th = 4 mo 

The time from Nov. 4th to Nov. IStli. = 11 d. 

Ans, % yr. 4 mo. 11 d. Hence, the 

Rule. — First find the nuniber of entire years, next the 
number of entire vwnths, then the days in the paHs of a 
month. 

Note. — 1. The day on which a note or draft is datedf and that on 
which it becomes due, must not both be reckoned. It is customary to omit 
the former and count the latter, 

10. A ship started on a trading voyage round the world Mar. 
3d, 1875, and arrived back Aug. 24th, 1878 ; how long was 
she gone ? 

11. What is the time from Oct. 15th, 1875, to March 10th, 
1882? 

ISL A note dated Oct. 2d, 1870, was paid Dec. 25tli, 1882 ; 
how long was it from its date to its payment ? 

13. A ship sailed on a whaling voyage, Aug. 25th, 1880, and 
returned April 15th, 1882 ; how Jong was she gone ? 





OFBKATIOir. 


Sept. 


30—18 = 12 d. 


Oct. 


-31d. 


Jfov. 


= 30(1. 


Dec. 


= 31d. 


Jan. 


-15d. 




Ans. 119 d. 



Sahl/raction. 171 

14. A mortgage was dated April lOth^ 1875, and was paid 
Aug. 25, 1880 ; how long did it run ? 

16. How many days did a note run which was dated Sept. 
18th, 1879, and paid Jan. 15th, 1880 ? 

Analysis.— In Sept. it had 30-18=12 
days; in Oct., 31 d. ; in Nov.. 30 d. ; in 
Dec., 31 d. ; in Jan., 15 d. Hence, 

Note. — 2. To find the number of days 
between two dates, write in a col. the nnm* 
ber of days remainiDg in the first mo., 
and the number in each succeeding month, 
including those in the last ; the sum will 
be the number of days required. 

16. A note dated May 21st, 1879, was paid Nov. 28th, 1879 ; 
how many days did it run? 

17. What is the number of days between Oct. 5th, 1879, and 
March 3d, 1880 ? 

18. A person started on a journey Aug. 19th, 1869, and 
returned Nov. 1st, 1869 ; how long was he absent ? 

19. A note dated Jan. 31st, 1870, was paid June 30th, 1870 ; 
how many days did it run ? 

20. How many days from May 23d, 1868, to Dec. 31st, fol- 
lowing ? 

21. The latitude of New York is 40^ 42' 43" N., that of St. 
Augustine, Fla., is 29° 48' 30'' ; what is the difference of their 
latitude ? 

Note.— 3. When two places are on opposite sides of the Equator, the 
difference of latitude is found by adding their latitudes. 

22. The latitude of Cape Horn is 55° 59' S., that of Cape 
Cod is 42^ 1' 57" N. ; what is the difference of their 
latitude ? 

23. The longitude of Cambridge, Mass., is 71° 7' 22", that 
of St. Louis is 90° 15' 16" ; what is the difference of their 
longitude ? 

24. The Ion. of Paris is 2° 20' E., that of Washington D. C. 
is 77° 0' 15" W. ; what is the difference of their loneLt\iAA^ 
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Multiplication. 

410. 1. If a man can build a fence 12 rd. 1 yd. 2 ft 5 in. 
long in one day, how long a fence can he build in 6 days ? 

Analysis.— In 6 d. he can build 12 rd. 1 yd. 2 ft. 6 in. 

6 times as much as in Id. 6 times g 

5 in. are 30 in. =2 ft, 6 in. Write -- — — — - — — — — 

the 6 under the in., and add the < ^ rd. 4J yd. 2 tt. 6 in. 

2 ft. to the next product Proceed (^) = 1 6 

in this way till all the denomina- j^^ 73 ^^^ 5 „^^ ^ ft^ q j^^ 
tions are multiplied. 

Note. — If a fraction occurs in the product of any denomination except 
the lowest, it should be reduced to loioer denominations, and be united to 
those of the same name as in Compound Addition. 

2. Multiply 8 lb. 6 oz. 3 pwt. by 8. 

3. Multiply 27 gal. 3 qt. 1 pt. 3 gi. by 7. 

4. Multiply 26 mi. 87 rd. 4 yd. 2 ft. by 9. 

B. What is the weight of 12 silver cups, each weighing 8 oz. 
17 pwt. 6 gr. ? 

6. How much water in 28 casks, each containing 54 gal. 

3 qt 1 pt. 2 gi. ? 

7. If a railroad car goes 21 mi. 2 fur. 10 rd. per hour, how 
fiiT will it go in 25 hours ? 



Division. 

411. 1. A grocer paid £5 28. 9d. for 4 boxes of sugar ; how 
much was that a box ? 

Analysis.— Since 4 boxes cost £5 2b. 9d., opbratiow. 

1 box will cost J as much, and £5-i-4 = £1 and 4 ) £5 2s. 9d. 

£1 over. Reducing the remainder to the next a n-i TI ^aA 
lower denomination, and adding the 3s., we * ' o^u.. 

have 328., which divided by 4 = 5s. and 28. over. Keducing 28. as before, 
continue the division till each denomination is divided. 

2. A silversmith melted up 2 lb. 8 oz. 10 pwt. of silver, 
which he made into 6 spoons ; what was the weight of each ? 



Longitude and Ti/ms. 173 

3. If 8 persons consume 85 lb. 12 oz. of meat in a month, 
how much is that apiece ? 

4. A man traveled 50 mi. and 32 rd. in 11 hours ; at what 
rate did he travel per hour ? 

6. A man had 285 bu. 3 pk. 6 qt. of grain, which he 
wished to carry to market in 15 equal loads ; how much must 
he carry at a load ? 



Longitude and Time. 

412. The Earth turns on its axis once in 24 hours ; hence, 
^ part of 360°, or 15° of longitude, passes under the sun in 
1 hour. 

Again, -^ of 15® Ion., or 15', passes under the sun in 1 min. 
of time. And ^ of 15', or 15" Ion., passes under the sun in 
1 sec. of time, as seen in the following 

413. Comparison of Longitude and Time. 

360° Ion. make a difference of 24 hrs. of time. 
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414. The Longitude of a place is the number of deg., min., 
and sec, reckoned on the equator, between a standard meridian 
(marked 0°) and the msridian of the given place. 

All places are in Bast or West longitude, according as they 
are East or West of the Standard Meridian, until 180°, or half 
the circumference of the Earth is reached. 

Notes. — 1. The English reckon Ion. from the meridian of Greenwich ; 
the French from that of Paris. Americans generally reckon it from the 
meridian of Greenwich ; sometimes from that of Washingfton. 

2. When two places are on opposite sides of the Standard Meridian, 
the difference of Ion. is found by adding their longitudes. (Axt. 4M «^ ^>^ 
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415. To find the DifTerence of Longitude between two plaoet, 

the DifTerence of Time being known. 

1. The difference of time between New York and Chicago is 
54 min. 19 sec. What is the difference of longitude ? 

Analysis. — Since 15' of Ion. make a opbbatioh. 

difference of 1 min. of time, there must be 54 m. 19 sec. 

15 times as many min. of Ion. as there are \^ 

min. and sec. of time, and (54 min. 19 sec.) -— — — ~,, 

xl5 = 13° 34' 45'\ An%, Hence, the 13 34 45 , Am^ 

EuLE. — Multiply the difference of time, expressed irv 
hours, minutes, and seconds, hy 15 ; the product iviH be 
the difference of longitude in degrees, minutes, and 
seconds, (Art. 412.) 

2. The difference of time between Boston and Albany is 
9 min. 2 sec. ; what is the difference of longitude ? 

3. The difference of time between Savannah, Gra., and Port- 
land, Me., is 43 min. 32.13 sec; what is the dif. of longitude ? 

4. The difference of time between Boston and Detroit is 
47 min. 56 sec. ; what is the difference of longitude ? 

6. The difference of time between Philadelphia and Cincin- 
nati is 37 min. 8.4 sec. ; what is the difference of longitude ? 

6. The difference of time between Louisville, Ky., and Bur- 
lington, Vt., is 49 min. 20 sec. ; what is the dif. of longitude ? 

416. To find the Difference of Time between two places, the 

Difference of Longitude being known. 

1. The difference of longitude between Chicago and Boston 
is 16=^ 34' 15" ; what is the difference of time ? 

Ai^ALYSis. — Since 15° Ion. make a operation. 

difference of 1 hour of time, there must 15 ) 16° 34' 15" 

be A as many hours, minutes, and j^ ^^ . . .^ 
seconds, as there are deg., min., and ** ^ ^^' ^ ^^^' ^ ' ^®^' 

sec. of Ion., and (16° 34' 15'0 -*- 16 = 1 hr. 6 min. 17 sec. Hence, the 

BuLE. — Divide the difference of longitude, in degrees^ 
minutes, and seconds, hy 15 ; the quotient mill he the 
difference of tirn^ ifp hours, minutes, and seconds. 
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2. The difEerence of longitude between Cambridge, Mass.^ 
and Charlottesville, Va., is T 23' 49" ; what is the difference 
of time ? 

3. The Ion. of St. Louis is 90° 15' 15", that of Charleston, 
S. C, is 79° 55' 38" ; what is the difference of time ? 

4. The Ion. of Berlin is 13° 23' 45" E., that of New Haven, 
Ct., is 72° 55' 24" W. ; what is the difference of time ? 

5. The Ion. of Montreal is 73° 25' W., that of New Orleans is 
90° 2' 30" W. ; what is the difference of time ? 

6. The Ion. of Paris is 2° 20' E., Rome is 12° 27' E. ; what is 
the difference of time ? 

7. The Ion. of West Point is 73^ 57' W., that of Washington, 
D. C, 77^ 0' 15" W. ; what is the difference of time? 

^8. How much earlier does the sun rise in Albany, Ion. 73° 
44' 50", than in St Paul, Min., Ion. 93° 4' 55" ? Than in 
Astoria, Oregon, Ion. 124° ? 

9. When it is 9 a.m. in New York, Ion. 74° 3', what is the 
time in Richmond, Va., Ion. 77° 25' 45" ? In San Francisco, 
Ion. 122° 26' 45" ? 

Questions. 

392. What is reduction ? 393. Descending? 396. Rule? 897. Reduc- 
tion Ascending ? 399. Rule ? How proved ? 

401. What is a denominate fraction? 402. How reduce them from 
higher denominations to integers of lower ? 403. How reduce denominate 
integers to fractions of higher denominations ? 

404. How find what part one number is of another ? 405. How reduce 
metric to common weights and measures ? 406. How reduce common to 
metric weights and measures ? 

407. How are compound numbers added, subtracted, multiplied, and 
divided ? From what does the apparent difference arise ? 409. How find 
the difference between two dates in years, months, and days ? How find 
the difference of latitude between two places on opposite sides of the 
equator ? 

414. What is the longitude of a place ? When is a place in East 
longitude? When in West ? From what meridian do the English reckon 
longitude? The French? Americans? 

415. How find the difference of longitude when the difference of time 
is given ? 416. How find the difference of time when the difference of 
longitude is given ? 
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Measurement of Surfaces. 

Oral Exercises. 

417. 1. How many sq. feet in the surface of a blackboard 

4 ft. long and 3 ft. wide ? 

Analysis. — Let the sides of the black- 
board be divided into 4 equal parts, and 
the ends into 3 equal parts, each denoting 
a linear foot. The blackboard contains 
as many sq. feet as there are squares in 
the figure. Since there are 4 squares in 
1 X!Oiw, vcL 3 rows there are 3 times 4, or 12 
squares. Ans, 12 sq. feet. 

2. How many sq. feet in a flagging stone 8 ft. long and 4 feet 

wide? 

3. How many sq. feet in a strawberry bed 20 ft. long and 

5 ft. wide ? 

4. How many sq. yards in a lawn whose length is 9 yards and 
its breadth 7 yards ? 

5. If a meadow is 12 rods long and 8 rods wide, how many 
sq. rods does it contain ? 

6. A house lot containing 84 sq. rods is 7 rods wide ; what is 
its length ? 

7. I wish to lay out an orchard 12 rods in width ; what must 
be its length to contain 240 sq. rods ? 

8. What is the difference between 4 square feet and 4 feet 
square ? 

Written Exercises. 

418. A Plane Figure is one which repre- 
sents a plane or flat surface. 

419. The Perimeter of a plane figure is 
the line which hounds it. 

420. The Area of a plane figure is the quantity of surface it 
contains. 
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421. A Rectangle is a plane figure haying four sides and 
four right-angles. (Art. 418.) 

422. When all the sides of a rectangle are equal it is called 
a Square. 

423. The Dimensions of a rectangular figure are its length 
and breadth. 

424. To find the Area of Rectangular Surfaces. 

1. How many square rods in a garden 18 rods long and 
12 rods wide ? 

Solution. — A rectangle 18 rods long and 1 rod , 

wide wUl contain 18 sq. rods. And a garden 18 rods ^^ TOQS. 

long and 12 rods wide wiU contain 12 times 18, or 12 

216 sq. rods. Ana. Hence, the ^^ 216 sq. rods. 

Rule. — Multiply the length by the breadth. 

Notes. — 1. Both dimensions should be reduced to the same denomina- 
tion before they are multiplied. 

2. One line is said to be multiplied by another, when the number of 
units in the former are taken as many times as there are Uke units in the 
latter. (Art. 83, i^) 

3. The area and on-e side of a rectangular surface being given, the oiher 
side is found by dividing the area by the given side, (Art. 119a») 

2. How many yards of carpeting 1 yd. wide will it take to 
cover a floor 22 ft. long and 15 ft. wide ? 

3. How many yards of carpeting 27 in. wide will it take to 
cover the same floor. 

4. In a meadow 68 rd. long and 43 rd. wide, how many acres ? 

5. A building lot is 50 ft. front, and contains half an acre ; 
how far back does it extend ? 

6. At 25 cts. per sq. foot, what is the cost of an acre of land ? 

7. Bought a rectangular farm 240 rods long and 88 rods 
wide, at $15 per acre ; what was the cost ? 

8. The length of a pasture is 234 meters, and its breadth is 
87 meters : what is its area in sq. meters ? 

9. The area of a meadow is 210.6 sq. meters, and its length 
is 64.8 meters \ what ^s its width ? 
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10. If I pay $276 for 92 meters of broadcloth 1.5 meters wide, 
what is that per square meter ? 

11. How many acres in a field 800 rods long, and 128 rods 
wide? 

12. Find the area of a square field whose sides are 65 rods in 
length. 

13. A man fenced off a rectangular field containing 3750 sq. 
rods, the length of which was 75 rods ; what was its breadth ? 

14. How many hektars in a rectangular field 475.5 meters 
long and 246 meters wide ? 

16. The length of the Capitol at Washington is 751 ft., its 
width 348 ft. ; how many sq. rods, and how many acres does it 
cover ? 

16. What is the diflference between two asparagus beds one 
of which is 2 rods square, and the other contains 2 sq. rods ? 

17. The length of the main Centennial building in Philadel- 
phia was 1880 ft., and the width 464 ft. ; how many acres did 
it cover ? 

18. A speculator bought 50 acres of land at $50 per acre, and 
sold it in villa lots of 5 rods by 4 rods, at $150 a lot; what did 
he make by the operation ? 

19. A garden 27 yd. long and 15 yd. wide has a gravel walk 
round it 6 feet wide ; what did the walk cost, at 50 cts. per 
square yard ? 

20. What will it cost to carpet a floor 18 by 16 ft., the carpet 
being 27 in. wide, and its cost $1.12 a yard ? 

21. What is the cost of paving a street 628 ft. long and 60J 
ft. wide, at $2.25 a sq. yard ? 

22. How many tiles 10 in. square are required to lay a side 
walk 168 ft. long and b\ ft. wide ? 

23. What will it cost to concrete a court 1G8 ft. square, at 
$3.75 per sq. yard ? 

24. A farm containing 150 acres, is 200 rods long ; what is 
its width? What will it cost to build a wall around it, at $4 a 
rod? 

26. How many planks 15 ft. long and 6 in. wide will it take 
to floor a room 20 ft. long and 15^ ft. wide ? 
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Measurement of Solids. 

425. A Rectangrnlar Body is one bounded by six rectangular 
sides, each opposite pair being equai and parallel; as, boxea of 
goods, blocks of hewn stone, etc. 

426- Wbeu all the sides are equal, it is a Cnbe ; when the 
opposite sides only are equal, it is a Parallelopiped. 

427. The Coateuts or Volume of a body is the quantity of 
matter or space it contains. 

428. The Dimensions of a rectangular body are its length, 
breadth, and thickness. 

429- To find the contents or volume of Rectangular Bodlei. 

1. How many cubic feet in a block of granite 4 ft long, 3 ft. 
wide, and 2 ft, thick ? 

ILLCBTHATION. — Let the block bo repra- 
eent«d by the adjoining figure, the length of ^■■^Z^ '^ 

which IB divided into 4 equal paita, the Ij 

width into 8, and the thicknees into % pnrts, % Y. 
each of which is t, linear foot. Since the « ' 
block is 4 ft long and 8 ft. wide, io the 
upper face there are 8 times 4, or 12 sq. feet. Now, if the block were 
1 foot thick it most have hb man; ca. feet aa there are »q. feet in the 
upper face. Bat the given block is S ft. thick; therefore, it oontaina 3 times 
(4 X 3), or 34 cu. feet, Am. Hence, the 

Rule. — Multiply the length, breadth, and thickness 

together. (Art 424.) 

Notes. — 1. When the centenla and two dimeneiona are given, the other 
dimension may be found by dividing the contents bf the product of the 
two given dimeuBions. (Art. 119«,) 

3. ExcoBaUimt and einbankmenta are estimated by the cubic yard. Tn 

removing earth, a cu. yard ia called a Uxtd. 

2. How many cu. feet of air in a echool-room 30 ft. square 
and lOJ ft. high ? 
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3. How niaay en. feet in a mouBd 54 ft. long, 36 ft. vide, 
afldl2 ft. high? 

4. How many loads of earth must be remored in digging a 

cellar 48 ft. long, 25 ft. wide, and SJ ft. deep 'i 

G. What will it coet to dig Biich a cellar, at 33| cts. a en. 
yard? 

6. What will it cost to fill in a street S5 feet wide, 600 ft 
long, and 5| ft. below grade, at 43 cents a cu. yard ? 

7. What is the volume of a cube whose edge is 5 yd. 2 ft. 
6 in. ? 

s. Find the volume of a cube whose edge is 15J^ ft. ? 
9. The width of a reservoir is 34 ft., its depth 8 ft, and its 
volume 5760 cu. ft. ; what is its length ? 



Wood Measure. 

430. A Cord of Wood is a pile 8 feet long, 4 feet wide, and 

4 feet high. (Art 353.) 

431. A Cord Foot is 1 foot in length of such a pile. Hence, 

1 cord foot ^ 16 cubic feet 
8 cord feet ^ 1 cord. 




1. How many cords of wood in a pile 35 ft. long, 6 ft. high, 
and 4 ft. wide ? 

2. Find the number of cords in a pile of wood 42 ft long, 
^ ft. high, and 8 ft. wide. 

3. At t4.35 a cord, what will a pile of wood 36 ft. long, 4 ft 
wide, and 4 ft. high cost ?, 

4. In 3 cord feet, how many cu. feet ? In 5 cord feet ? 



Masonry. 181 

6. How many cubic feet in 12 cords ? In 24 cords ? 

6. If a pile of wood is 28 ft. long, 4 ft wide, how high must 
it be to contain 112 cords ? 

7. How many cord feet in a load of wood 8 ft. long, 4 ft. 
high, and 3 ft. wide ? 

8. What is the worth of a pile of wood 4 ft. in height, 6 ft. 
in length, and 3i^ in width, at 14.50 per cord ? 

9. What must be the height of a load of wood that is 6 fi 
long and 4 ft. wide, .to contain a cord ? 



Masonry. 

432. Stone Masonry is sometimes estimated by the perch. 
Brickwork is estimated bv the thousand bricks. 

Notes. — 1. A pferch of stone masonry is IGJ ft. long, H ft. wide, and 
1 ft. high, which is equal to 24J cu. ft. It is customary, however, to call 
25 cu. ft. a perch. 

2. The average me of bricks is 8 in. long, 4 in. wide, and 2 in. thick. 

In estimating the labor of brickwork by cu. feet, it is customary to 
measure the length of each wall on the ontside ; no allowance being made 
for windows, doors, or comers. But a deduction of -^ the* solid contents 
is made for the mortar. 

1. How many perch (25 cu. ft.) in the walls of a cellar, the 
thickness of which is 1 ft. 6 in., the height 8 ft., each side wall 
being 42 ft., and each end wall 24 feet ? 

2. At $4.75 a perch, what will it cost to build the walls of 
the above cellar? 

3. How many bricks will it take to build the walls of a house 
50 ft. long, 25 ft. wide, 21 ft. high, and 1 ft. thick, deducting 
1^ of the contents for the mortar, but making no allowance for 
windows and doors ? 

4. How many bricks will be required to build a house, the 
walls of which are 48 ft. long, 24 ft. wide, 42 ft. high, and 1 ft. 
thick, making no allowance for windows, doors, or corners ? 

5. At 13.50 per M. for bricks, deducting -^ for mortar, and 
14.25 per M. for laying them, what will the walls of such a house 
cost? 
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Board Measure. 

433. A Board Foot is 1 ft. long, 1 ft. wide, and 1 in. thick; 
that is, a square foot 1 inch thick. 

434. A Board Inch is ^ of a board foot ; that is, 1 inch 
long by 12 inches wide and 1 inch thick. Hence, Twelve 
board feet are equal to 1 cubic foot. 

435. Sawed timber, as plank, joists, etc., is estimated by 
cu. feet ; heton timber, as beams, etc., either by board feet or 
cu. feet; round timber, as masts, etc., by cu. feet. 

Written Exercises. 

436. To find the Contents of Boards, Planks, etc. 

1. How many board feet in a board 11 ft long, 18 in. wide, 
and 1 inch thick? 

Explanation.— Multiplying the length operation. 

in feet by the width and thickness expressed 11x18x1 = 198 in. 
in inches, we have 198 board inches. Di- 198 ^ 12 ^ 161 ft. 

viding this product by 12, the result is 16J ^ -j^gi ^ 

board feet, Ans, ' 

2. How many board feet in a scantling 14 ft. long, 4 in. 
wide, and 2^ in. thick ? 

Solution. — ^Multiplying the length in feet by the width and thickness 
expressed in inches, we have 14 ft. x 4 x 2J = 140, and 140 -f- 12 = llf 
board ft., Ans. Hence, the 

Rule. — Multiply the length in feet by the width and 
thickness expressed in inches, and divide the product by 
12 ; the quotient mill be in board feet. 

Notes. — 1. The standard thickness of a board is 1 inch. If less than 
1 inch, it is disregarded ; if more than 1 inch, it becomes a factor in find- 
ing the contents of plank, scantling, etc. 

2. If a board is tampering, multiply the length by half the sum of the 
two ends. 
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3. The approximate contents of round timber or logs may be found bj 
mtUtiplying ^ of the mean circumference by itself, and this product bj the 
length. 

3. What is the Dumber of feet in a board 14 ft. long and 
17 in. wide ? 

4. Find the contents of a tapering board 15 ft. long, 17 in. 
wide at one end and 11 in. at the other ? 

5. Required the contents of 8 boards, 11 ft. long and 15 in. 
wide? 

6. What is the worth of 120 boards of the above size at 
4 cents a board foot ? 

7. Find the contents of a board 16 ft. long, 15 in. wide, and 
^ in. thick ? 

8. What are the contents of 8 scantlings 15 ft. long, 4 in. 
wide, and 3 in. thick, board measure ? 

9. How many feet in a beam 16 ft. long, 8 in. wide, and 
4 in. thick, board measure ? Cubic measure ? 

10. What cost 24 joists whose dimensions are 4 in. by 3 in. 
and 11 ft. long, at 25 cts. a cu. foot ? 

11. What must be the length of a piece of timber 16 in. by 
15 in., to contain 20 cu. feet ? 

12. How many cu. feet in a log 65 ft. long, whose mean 
circumference is 8 ft. ? 

13. How many cords of wood in such a log ? 

14. How many feet of inch boards will it take to build a 
fence 4 ft high and 125 ft. long ? 

15. At $2.25 per 100 ft., what will the boards cost for such 
a fence ? 

16. What amount of inch boards would be required to make 
a box 4 ft. long, 3^ ft. wide, and 2^ ft. deep ? 

17. What is the cost of a stock of 9 boards 14 ft. long 15 in. 
wide, at $23.50 per 1000 ft. 

18. How many cu. feet in a mast 54 ft. long, the circumfer- 
ence of which is 9 ft. ; and what will it cost at $1.09 a cu. foot ? 

19. What cost 12 planks 14 ft. long, 12J in. wide, and 2^ in. 
thick ; at $18 per M. ? 

20. How many cu. feet in a log 62 ft. long and 28 ft in cir- 
cumference ? 
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Rectano-ular Cisterns, Bins, Etc. 

437. The Capacity of rectangular cisterns, bins, etc., is 
measured by cubic measure, but the results are commonly 
expressed in units of Liquid and Dry Measure. 

438. To find the Number of Gallons In Rectangular Cisterns, etc. 

1. How many gal. of water will a rectangular cistern 6 ft. long^ 
4 ft. wide, and 3 ft. deep contain ? 

Analysis.— The product of 6 ft. x 4 x 3 = 73 cu. feet in tbe dstem ; 
and 72 x 1728 = 124416 cu. inches. Again, in 1 gallon there are 231 cu. 
inches, and 124416-i-231 = 538^1 gal., Am. (Art. 357.) 

2. How many bushels in a bin 11 ft long, 4 ft. wide, and 
3 ft. high ? 

ANALY8I8.--11 ft. X 4 X 3 = 132 cu. feet, and 132 cu. ft. x 1728 = 228096 
cu. inches. Now 1 bu. contains 2150.4 cu. in. and 228096 cu. in. -^ 2150.4 
= 106^1^ bu., Arts, (Art. 360.) Hence, the 

Rule. — Find the nuvvber of cubic inches in the thing 
measured, and reduce them to liquid or dry measurey as 
m^ay be required. (Arts. 356, 359.) 

3. Find the number of gallons in a cistern 8 ft. long by 6 ft. 
wide and 5 ft. deep. 

4. How many hogsheads in a tank 12 ft. square and 8 feet 
deep? 

5. In a reservoir 40 ft. long, 30 ft. wide, and 15 ft. high, 
how many hogsheads ? 

6. I wish to build a cistern containing 5000 gal., whose base 
is 12 ft. by 8 ; what must be its height ? 

7. If a reservoir 45 ft. long, 28 ft. wide, contains 40000 hhd., 
how high must it be ? 

8. At $1.12^ a bushel, what is the value of a bin of wheat 
9 ft. long, 5 ft. wide, and 4 ft. deep ? 

9. How many cu. feet in a bin which will contain 300 
bushels of grain ? 
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439. Shorter Methods. — Since 2150.4 cu. inches -?- 1728 cu. 
in. = l\y it follows that a bushel must contain 1\ cu. ft. 
nearly. (Art. 360.) Hence, we have the following methods : 

1st. Divide the number of cu. feet in a bin by IJ and the 
quotient will be the approximate number of bu. in the bin. 

2d. Multiply the number of bu. in a bin by 1\, and the pro- 
duct will be the approximate number of cu. feet in the bin. 

3rd. A ton (2000 lbs.) of Lehigh white ash, egg size, coal 
in bins measures 34^ cu. ft. 
A ton of white ash Schuylkill, Qgg size, measures 35 cu. ft. 
A ton of pink, gray, and red ash, egg size, measures 36 cu. ft. 

4th. A ton of hay upon a scaffold measures about 500 cu. fL ; 
when in a mow, 400 cu. feet; and in well settled stacks, 
10 cubic yards. 

10. How many bushels of com can be put into a bin 6 ft. 
long, 5 ft. wide, and 4 ft. deep ? 4^n8. 96 bushels. 

11. A farmer has a bin 10 ft. long, Q\ ft. wide, and 4 ft. 
deep ; how many bushels does it hold ? 

12. A bin holding 150 bu. is 6 ft wide and 4 ft. deep ; what 
is its length ? 

13. A bin containing 280 bushels is 10 ft. long and 7 ft. 
wide ; what is its depth ? 

14. What must be the length of a bin 8 ft. wide, 5 ft. deep, 
to contain 320 bushels ? 

15. At $1^ a bushel, what is the value of a bin of wheat 12.5 
ft. long, 6 ft. wide, and 4 ft. deep ? 

16. A farmer filled a bin 8 ft. long, 7 ft. wide, and 5 ft. 
deep, with the corn raised on 5 acres ; how many bushels was 
that per acre ? 

17. How many tons of Lehigh white ash, egg size coal, will 
fiU a bin 12 ft. long, 8 ft. wide, 6 ft. high ? 

18. How many tons of hay in a mow 20 ft. long, 18 ft. wide, 
and 14 ft. high ? 
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Oral Problems for Review. 

440. 1. At 3 cts. a yd., what will 5 mi. of telegraph wire cost? 

2. My neighbor's farm is J mile square ; how many acres did 
it contain ? 

3. Bought 40 acres of land at 75 cts. per sq. rod, and sold it 
so as to double my money ; required my gain ? 

4. At 25 cts. a gallon, what is a family's milk bill for 
60 days, taking 2 qts. daily ? 

5. If a man lives 2\ miles from the City Hall, how many 
miles will he travel in 6 days, making 1 trip a day ? 

6. The length of a blackboard is 6 ft., its width 4 ft. ; how 
many sq. yards does it contain ? 

7. If a garden is 5 rods long and 4 rods wide, how many 
rods in its perimeter ? 

8. If I oz. of spice costs 8 cents, what will 2\ pounds cost? 

9. At II a sq. yard, what will it cost to cai'pet a room 
18 feet long and 15 ft. wide ? 

10. A stationer paid $1.25 a gross for pencils, and sold them 
for a cent apiece ; how much did he gain on 5 gross ? 

11. In a certain school are 72 girls, and f of the pupils are 
boys; how many pupils in the school ? 

12. The surface of a cube is 150 sq. inches ; what is the sur- 
face of one side<^ 

13. What fraction of a semi-circumference is 45 degrees ? % 

14. How many writing books of 36 pages each can be made 
from a half ream of paper ? 

15. How many days in 7 of the longest months ? 

16. A can do a job in 2 days, B in 3 days ; what part will 
each do in one day ? 

17. How long will it take both to do the same job working 
together ? 

18. How many yards of carpeting | yd. wide, will carpet a 
room 18 ft. square ? 

19. How many sq. yards in the pavement of a street 60 ft. 
wide and 800 ft. long ? 

20. How many suits of clothes can be made from 648 yards, 
allowing 4 yds. to a suit ? 
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Written Problems for Review. 

441. 1. How many acres in a piece of land 184 rods long and 
96 rods wide ? 

2. What will 16568 cu. feet of wood cost, at 13^ a cord ? 

3. How many dollars can be made out of 50 lb. 9 oz. of 
silver, allowing 412 J grains to a dollar ? 

4. How many cubic inches in a box whose length is 30 
inches, its breadth 18, and its depth 15 inches ? 

5. How many cubic inches in a block of marble 43 inches 
long, 18 inches broad, and 12 inches thick ? 

6. How many cubic feet of air in a school-room 16 feet long, 
15 feet wide, and 9 feet high ? 

7. How many cubic feet in a pile of wood 16 feet long, 6 
feet wide, and 5 feet high ? How many cords ? 

8. How many cords of wood in a pile 140 feet long, 4^ feet 
wide, and 6^ feet high ? 

9. At 50 cts. per decister, what will a ster of wood cost ? 

10. What will a metric ton of hemp cost, at 25 cts. per Mlo? 

11. At 6 cts. per liter, what cost a hektoliter of milk? 

12. How many square yards in the four sides of a room 18 
feet long, 17^ feet wide, and 14rJ feet high ? 

13. How many square yards of plastering will it take to 
cover the four sides and the ceiling of a BOom 18 feet square, 
and 15 feet high ? 

14. How many yards of muslin 3 qrs. wide, are equal to 36 
yds. brocatelle, which is 1^ yard wide ? 

15. How many yards of silk 3 qrs. wide, will 51 yds. of 
cambric line, which is H yd. wide ? 

16. What will it cost to pave a street 3 mi. 115 rods long, 
and 2 rods wide, at $15^^ a square rod ? 

17. A man having 15 acres and 60 rods of land, laid it out 
in lots each containing 12 sq. rods, and sold the lots at $150 
apiece ; how much did he realize for his land ? 

18. What is the worth of a pile of wood 18 ft. long, 10| ft. 
high, and 9^ wide, at I3|- a cord ? 

19. How many times will a wheel of a railroad car, 9 ft. in 
circumference, turn round in going 1500 mika? 
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20. How long would it take a cannon ball, flying at the 
rate of 8 miles per minute, to reach the moon, a distance of 
240000 miles ? 

21. The velocity of hght is 11875000 miles per minute, and 
it takes 8 minutes for it to pass fi'om the sun to the earth ; how 
far from the sun is the earth ; and how many weeks would it 
take to travel this distance, 30 miles an hour ? 

22. How many bricks will it take to pave a sidewalk 75 feet 
long and 8 feet wide, each brick being 8 inches long and 
4 inches wide ? 

23. Eequired to reduce 5 mi. 6 fur. 23 rods 5 yd. and 8 in. 
to inches, and prove the operation. 

24. Allowing 1 shingle to cover 24 sq. inches, how many 
shingles will be required to cover the roof of a house 50 feet 
long, the rafters on each side being 29 feet long ? 

26. How many farms of 160 A. in a township 6 miles square ? 

26. How many bricks will it take to build a prison 60 feet 
long, 25 feet wide, and 48 feet high, whose walls are 1 foot 
thick, the bricks 8 in. long, 4 in. wide, and 2 in. thick ? 

27. If the pendulum of a clock vibrates 65 times per minute, 
how much time will it gain in a common year ? 

28. How many years would it take to count a billion, count- 
ing 60 a minute, working 10 hours a day, and allowing 365 
days to a year ? 

Questions. 

418. What is a plane figure ? 419. The perimeter of a plane figure ? 
430. The area ? 

421. What is a rectangle ? 423. The dimensions of a rectangular fig- 
ure ? 424. How find the area of rectanjf ular surfaces ? When the area 
and one side are given, how find the other ? 

425. What is a rectangular solid ? 427. The contents ? 428. The dimeu- 
sions ? 

430. What are the dimensions of a cord of wood? 431. How many 
cubic feet does it contain ? Cord feet ? 

432. How is stone masonry estimated ? Brickwork ? 

433. What is a board foot ? 434. A board inch ? How many board feet 
in a cu. foot ? 435. How are sawed and hewn timber estimated ? Round 
timber ? 436. How find the contents of boards, plank, etc. ? 

438. How find the contents of cubical bins, cisterns, etc.? 
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Oral Exercises. 

442. 1. When a number is divided into a hundred equa! 
parts, what is one of the parts called? Two of the parts? 
Five ? Ten ? 

2. A man paid 1100 for a horse and sold it for $105 ; how 
many dollars did he gain ? How many hundredths of the cost 
did he gain ? 

3. What part of $100 is $5 ? (Art. 226.) 

4. If I pay $100 for a sofa and sell it for $94, how many 
dollars shall I lose ? How many hundredths of the cost f 

443. The number of hundredths gained or lost is called 
the Rate per cent. 

444. Per Cent, means by the hundred, or simply hun- 
dredths. 

Thus, 8 per cent is 3 hundredths of a number ; 5 per cent is 5 hun- 
dredths, etc. 

445. The Sign of Per Cent is %. Thus, 4:% means 4 per 
cent. 

446. The process of calculating by hundredths is called 
Percentage. 

5. A farmer lost 8 sheep out of every 100 of his flock ; what 
per cent of them did he lose ? 

6. A man gave away $10 out of every $100 of his income; 
what per cent of his income did he give away ? 

7. A teacher having a class of 150 pupils, promoted 10^ of 
them ; how many were promoted ? 
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447. Per cent is expressed by decimals, by %, or by fractions. 



Table. 



Sign. 


DecimaL 


Fraction. 


sign. 


Decimal. 


Fraction. 


1^ 


.01 


— lio 


4J2 


.005 


— jio 


b% 


.05 


= ?^ 


3J?^ 


.035 


— 1?0' 


10^ 


.10 


= tV 


i^ 


.0025 


— iio 


25^ 


.25 


= i 


H% 


.0625 


= iV 


50^ 


.50 


= i 


m% 


.1875 


= A 


75^ 


.75 


= i 


m% 


.33i 


= i 


100^ 


1.00 


= i 


112i^ 


1.125 


= li 



448. Since hundredths occupy two decimal places, every 
per cent requires, at least, two decimal figures. Hence, if the 
given per cent is less than 10, a cipher must be prefixed to the 
figure denoting it. Thus, 2% is written .02; 6%, .06, etc. 

Notes. — 1. A hundred per cent of a number is equal to the number 
i^f; for {U Js equal to 1. 

2. In expressing per cent, when the decimal point is used, the words 
per cent and the sign (%) must be omitted, and vice versa. Thus, .05 de- 
notes 5 per cent, and is equal to y^ or ^ ; but .05 per cent or .05^ 
denotes ^4^ of yj^, and is equal to y^^ or ^f^. 

449. To read any given Per Cent, expressed Decimally* 

Call the first two decimal figures per cent ; and those on the 
right, decimal parts of 1 per cent. 

Note. — Parts of 1 per cent, when easily reduced to a common fraction, 
are often read as such. Thus, .105 is read 10 and a half per cent ; .0126 ia 
read one and a quarter per cent. 

Eead the following as rates per cent : 

8. .06; .052; .085; .094. 

9. .012; .174; .0836; .154. 

10. .1857; .2352; .1685;. 7225. 

11. .12^; .08J; .16^; .5775. 

12. 1.07; 2.53; 4.65; 2.338. 

13. 5.33^; 4.125; 8.0623; 6.73^. 
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450. Express the following by Com. Frac. in lowest terms : 

14. 4^. 17. 20^. 20. lb%. 23. 150^. 

15. 6^. 18. 25^ 21. 100^. 24. 200^. 

16. 10%. 19. bO%. 22. 125^. 25. 500^. 

26. To what common fraction is %\% equal ? 

Analysis.-8^% = ^. or 8i -*- 100; tfnd 8J 4- 100 = V^^yk = ^. 
or 3^^, Ana, (Art. 220.) 

27. To what common fraction is \% equal ? 

Analysis. — \% = .005 ; and .005 = y^^, or ^, ^tw. (Art. 185.) 

28. 6i^ = what fraction ? ^^% ? 18f ^ ? 2|Jg ? 

Mental Exercises. 

451. 1. What per cent of a number is -J of it ? 

Analysis. — Since any number equals 100% of itself, j^ of a number 
must equal J of 100%, or 33 J%, Am. 

2. What per cent of a number isi^? Is|? f? ^? 

3. What per cent of a number is|? |^? f? |? 

4. What per cent of a number is^? ^? ^? |? 

Written Exercises. 

452. To change a Common Fraction to an equivalent per cent. 

1. What per cent of a number is ff of it ? 

Analysis. — Every number is equal to 100 % opkbation. 

of itself ; hence, fjof a number = fjof 100%, f^ = 24 ^ 60 

or ^V «f 2400%. Therefore, annexing ciphers gQ ) 24.00 ( .40, Ans, 

to the numerator and dividing? by the denom- 040 

inator, #ve have .40 or 40% . Hence, the 

Rule. — Annex ciphers to the numerator, and divide it 
by the denominator. (Art. 249.) 

2. What per cent of a number is |4 of it ? 
A71S, .625, or 62i%. 

3. What per cent of a number is |^ of it ? Is nff ? 
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12. A teacher who received $30 a month, had her salary 
increased 10% ; what was the increase per month ? 

13. From a cistern of water holding a hogshead 33-JJ^ leaked 
out ; how many gallons remained? 

Written Exercises. 
460. To find the Percentage when the Base and Rate are given. 

1. What is 9^ of 13465 ? 

OPJEBATION. 

Analysis. — 9% of a number equals y^, or .09 of it ; $3465 B. 

therefore, the percentage must be .00 times $3465, which qq t% 

is equal to $311.85, An^, Hence, the *■ — 

$311.85 P/ 

EuLE. — Multiply the base by the rate, expressed in 
decimals. 

Formula. — Percentage = Base x Rate. 

Notes. — 1. When the rate is an aliquot part of 100, the percentage may 
be found by taking a like part of tbe base. (Art. 447.) Thus, for 20%, 
take J ; for 35%, take J, etc. 

2. When the Ixim is a compound number^ the lower denominations 
should be reduced to a decimal of the highest ; or the whole nufnber to 
the lowest denomination mentioned ; then apply the rule. (Ex. 5.) 

3. Finding a per cent of a number is the same as finding afractumai 
part of it. (Art. 226.) 

2. What is 31% of 1546 pounds 8 ounces ? 
Ans, 572.205 pounds. 

Find the percentage of the following : 

3. 25^ of $5068. 9. 50;^ of £2436. 

4. 42;:^' of £6248. 10. 12^^/ of $2874. 

5. 75^ of 8675 bu. 3 pk. ii. 22^^^ of 865 acres. 

6. 100^;^ of 2240 pounds. 12. 42^^^ of $4820. 

7. 6i% of $1000. 13. 62^% of 4360 feet 6 in. 

8. 37^^ of $1568. 14. 33|?; of $564175. 

15. Which is greater, 7 per cent of $6300, or 6 per cent 
of $7200 ? 

9 



184 Compound Numbers. 



Rectano-ular Cisterns, Bins, Etc. 

437. The Capacity of rectangular cisterns, bins, etc., is 
measured by cubic measure, but the results are commonly 
expressed in uniU of Liquid and Dry Measure. 

438. To find the Number of Gallons in Rectangular Cisterns, etc. 

1. How many gal. of water will a rectangular cistern 6 ft. long, 
4 ft. wide, and 3 ft. deep contain ? 

Analysis.— The product of 6 ft. x 4 x 3 = 72 cu. feet in the cistem ; 
and 72 x 1728 = 124416 cu. inches. Again, in 1 gallon there are 231 cu. 
inches, and 124416^-231 = 538|f gal., Aiii. (Art. 357.) 

2. How many bushels in a bin 11 ft long, 4 ft. wide, and 
3 ft. high ? 

Analysis.— 11 ft. x 4 x 3 = 132 cu. feet, and 182 cu. ft. x 1728 = 228096 
cu. inches. Now 1 bu. contains 2150.4 cu. in. and 228096 cu. in. -^ 2150.4 
= lOe,!^ bu., An%, (Art. 360.) Hence, the 

EuLE. — Find the nurrvber of ciobic inches in the thing 
measured, and reduce them to liquid or dry measure^ as 
m^ay be required, (Arts. 356, 359.) 

3. Find the number of gallons in a cistem 8 ft. long by 6 ft. 
wide and 5 ft. deep. 

4. How many hogsheads in a tank 12 ft. square and 8 feet 
deep? 

5. In a reservoir 40 ft. long, 30 ft. wide, and 15 ft. high, 
how many hogsheads ? 

6. I wish to build a cistem containing 5000 gal., whose base 
is 12 ft. by 8 ; what must be its height ? 

7. If a reservoir 45 ft. long, 28 ft. wide, contains 40000 hhd., 
how high must it be ? 

8. At 11.12^^ a bushel, what is the value of a bin of wheat 
9 ft. long, 5 ft. wide, and 4 ft. deep ? 

9. How many cu. feet in a bin which will contain 300 
bushels of grain ? 
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439. Shorter Methods. — Since 2150.4 cu. inches -r- 1728 cu. 
in. = li, it follows that a bushel must contain 1^- cu. ft. 
nearly. (Art. 360.) Hence, we have the following methods : 

1st. Divide the number of cu. feet in a bin by 1^ and the 
quotient will be the approximate number of bu. in the bin. 

2d. Multiply the number of bu. in a bin by IJ, and the pro- 
duct will be the approximate number of cu. feet in the bin. 

3rd. A ton (2000 lbs.) of Lehigh white ash, egg size, coal 
in bins measures 34|^ cu. ft. 
A ton of white ash Schuylkill, Qgg size, measures 35 cu. ft. 
A ton of pink, gray, and red ash, egg size, measures 36 cu. ft. 

4th. A ton of hay upon a scaffold measures about 500 cu. ft. ; 
when in a mow, 400 cu. feet; and in well settled stacks, 
10 cubic yards. 

10. How many bushels of com can be put into a bin 6 ft. 
long, 5 ft. wide, and 4 ft. deep ? 4^5- 96 bushels. 

11. A farmer has a bin 10 ft. long, Q\ ft. wide, and 4 ft. 
deep ; how many bushels does it hold ? 

12. A bin holding 150 bu. is 6 ft. wide and 4 ft. deep ; what 
is its length ? 

13. A bin containing 280 bushels is 10 ft. long and 7 ft. 
wide ; what is its depth ? 

14. What must be the length of a bin 8 ft. wide, 5 ft. deep, 
to contain 320 bushels ? 

15. At $1^ a bushel, what is the value of a bin of wheat 12.5 
ft. long, 6 ft. wide, and 4 ft. deep ? 

16. A farmer filled a bin 8 ft. long, 7 ft. wide, and 5 ft. 
deep, with the corn raised on 5 acres ; how many bushels was 
that per acre ? 

17. How many tons of Lehigh white ash, egg size coal, will 
fiU a bin 12 ft. long, 8 ft. wide, 6 ft. high ? 

18. How many tons of hay in a mow 20 ft. long, 18 ft. vride, 
and 14 ft. high ? 
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Oral Problems for Review. 

440. 1. At 3 cts. a yd., what will 5 mi. of telegraph wire cost? 

2. My neighbor's farm is \ mile square ; how many acres did 
it contain ? 

3. Bought 40 acres of land at 75 cts. per sq. rod, and sold it 
so as to double my money ; required my gain ? 

4. At 25 cts. a gallon, what is a family's milk bill for 
60 days, taking 2 qts. daily ? 

5. If a man lives 2^ miles from the City Hall, how many 
miles will he travel in 6 days, making 1 trip a day ? 

6. The length of a blackboard is 6 ft., its width 4 ft. ; how 
many sq. yards does it contain ? 

7. If a garden is 5 rods long and 4 rods wide, how many 
rods in its perimeter ? 

8. If \ oz. of spice costs 8 cents, what will 2^ pounds cost ? 

9. At $1 a sq. yard, what will it cost to carpet a room 
18 feet long and 15 ft. wide ? 

10. A stationer paid $1.25 a gross for pencils, and sold them 
for a cent apiece ; how much did he gain on 5 gross ? 

11. In a certain school are 72 girls, and ^ of the pupils are 
boys; how many pupils in the school ? 

12. The surface of a cube is 150 sq. inches ; what is the sur- 
face of one side4^ 

13. What fraction of a semi-circumference is 45 degrees ? % 

14. How many writing books of 36 pages each can be made 
from a half ream of paper? 

15. How many days in 7 of the longest months ? 

16. A can do a job in 2 days, B in 3 days ; what part will 
each do in one day ? 

17. How long will it take both to do the same job working 
together ? 

18. How many yards of carpeting | yd. wide, will carpet a 
room 18 ft. square ? 

19. How many sq. yards in the pavement of a street 60 ft. 
wide and 800 ft. long ? 

20. How many suits of clothes can be made from 648 yards, 
allowing 4 yds. to a suit ? 
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Written Problems for Review. 

441. 1. How many acres in a piece of land 184 rods long and 
96 rods wide ? 

2. What will 16568 cu. feet of wood cost, at 13^ a cord ? 

3. How many dollars can be made out of 50 lb. 9 oz. of 
silver, allowing 412J grains to a dollar ? 

4. How many cubic inches in a box whose length is 30 
inches, its breadth 18, and its depth 15 inches ? 

6. How many cubic inches in a block of marble 43 inches 
long, 18 inches broad, and 12 inches thick ? 

6. How many cubic feet of air in a school-room 16 feet long, 
15 feet wide, and 9 feet high ? 

7. How many cubic feet in a pile of wood 16 feet long, 6 
feet wide, and 5 feet high ? How many cords ? 

8. How many cords of wood in a pile 140 feet long, 4^ feet 
wide, and 6J feet high ? 

9. At 50 cts. per decister, what will a ster of wood cost ? 

10. What will a metric ton of hemp cost, at 25 cts. per kilo? 

11. At 6 cts. per liter, what cost a hektolifcer of milk? 

12. How many square yards in the four sides of a room 18 
feet long, 17^ feet wide, and 14rJ feet high ? 

13. How many square yards of plastering will it take to 
cover the four sides and the ceiling of a Boom 18 feet square, 
and 15 feet high ? 

14. How many yards of muslin 3 qrs. wide, are equal to 36 
yds. brocatelle, which is 1^^ yard wide ? 

15. How many yards of silk 3 qrs. wide, will 51 yds. of 
cambric line, which is H yd. wide ? 

16. What will it cost to pave a street 3 mi. 115 rods long, 
and 2 rods wide, at I15i^ a square rod ? 

17. A man having 15 acres and 60 rods of land, laid it out 
in lots each containing 12 sq. rods, and sold the lots at 1150 
apiece ; how much did he realize for his land ? 

18. What is the worth of a pile of wood 18 ft. long, lOi^ ft. 
high, and 9^ wide, at 13^^ a cord ? 

19. How many times will a wheel of a railroad car, 9 ft. in 
circumference, turn round in going 1500 miUa? 
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20. How long would it take a cannon ball, flying at the 
rate of 8 miles per minute, to reach the moon, a distance of 
240000 miles ? 

21. The velocity of hght is 11875000 miles per minute, and 
it takes 8 minutes for it to pass from the sun to the earth ; how 
far from the sun is the earth ; and how many weeks would it 
take to travel this distancie, 30 miles an hour ? 

22. How many bricks will it take to pave a sidewalk 75 feet 
long and 8 feet wide, each brick being 8 inches long and 
4 inches wide ? 

23. Eequired to reduce 5 mi. 6 fur. 23 rods 5 yd. and 8 in. 
to inches, and prove the operation. 

24. Allowing 1 shingle to cover 24 sq. inches, how many 
shingles will be required to cover the roof of a house 50 feet 
long, the rafters on each side being 29 feet long ? 

26. How many farms of 160 A. in a township 6 miles square ? 

26. How many bricks will it take to build a prison 60 feet 
long, 25 feet wide, and 48 feet high, whose walls are 1 foot 
thick, the tricks 8 in. long, 4 in. wide, and 2 in. thick ? 

27. If the pendulum of a clock vibrates 65 times per minute, 
how much time will it gain in a common year ? 

28. How many years would it take to count a billion, count- 
ing 60 a minute, working 10 hours a day, and allowing 365 
days to a year ? 

Questions. 

418. What is a plane figure ? 419. The perimeter of a plane figure ? 
430. The area ? 

421. What is a rectangle ? 423. The dimensions of a rectangular fig- 
ure ? 424. How find the area of rectanjjfular surfaces ? When the area 
and one side are given, how find the other? 

425. What is a rectangular solid ? 427. The contents ? 428. The dimen- 
sions ? 

430. What are the dimensions of a cord of wood? 431. How many 
cubic feet does it contain ? Cord feet ? 

432. How is stone masonry estimated ? Brickwork ? 

433. What is a board foot ? 434. A board inch ? How many board feet 
in a cu. foot ? 435. How are sawed and hewn timber estimated ? Round 
timber ? 436. How find the contents of boards, plank, etc. ? 

438. How find the contents of cubical bins, cisterns, etc. ? 
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Oral Exercises. 

442. 1. When a number is divided into a hundred equaJ 
parts, what is one of the parts called ? Two of the parts ? 
Five ? Ten ? 

2. A man paid $100 for a horse and sold it for 1105 ; how 
many dollars did he gain ? How many hundredths of the cost 
did he gain ? 

3. What part of 1100 is 15 ? (Art. 226.) 

4. If I pay $100 for a sofa and sell it for $94, how many 
dollars shall I lose ? How many hundredths of the cost f 

443. The number of hundredths gained or lost is called 
the Rate per cent. 

444. Per Cent, means by the hundred, or simply hun- 
dredths. 

Thus, 8 per cent is 3 himdredths of a number ; 5 per cent is 5 hun- 
dredths, etc 

445. The Sign of Per Cent is %. Thus, 4^ means 4 per 
cent. 

446. The process of calculating by hundredths is called 
Percentage. 

5. A farmer lost 8 sheep out of every 100 of his flock ; what 
per cent of them did he lose ? 

6. A man gave away $10 out of every $100 of his income; 
what per cent of his income did he give away ? 

7. A teacher having a class of 150 pupils, promoted 10^ of 
them ; how many were promoted ? 
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447. Per cent is expressed by decimals^ by %y or by fractions. 



Table 



Sign. 


Decimal. 




Fraction. 


Sign. 


Decimal. 


Fraction. 


1^ 


.01 




lio 


i% 


.005 


— sio 


5% 


.05 


— 


^ 


H% 


.035 


— sSo 


Wo 


.10 


— 


tV 


i% 


.0025 


— iio 


25% 


.25 


^^ 


i 


H% 


.0625 


= A 


50^ 


.50 


— 


i 


m% 


.1875 


= A 


75% 


.75 




i 


BH% 


.33i 


= i 


100^ 


1.00 


— 


i 


lm% 


1.125 


= H 



448. Since hundredths occupy two decimal places, every 
per cent requires, at least, two decimal figures. Hence, if the 
given per cent is less than 10, a cipher must be prefixed to the 
figure denoting it. Thus, 2% is written .02; 6%, .06, etc. 

Notes. — 1. A hundred per cent of a number is equal to the numb&r 

itself; for |JJ is equal to 1. 

2. In expressing per cent, when the decimal point is used, the words 
per cent and the sign {%) must be omitted, and liice verm. Thus, .05 de- 
notes 5 per cent, and is equal to yf^ or tjV '■> ^^* *^ V^^ *^^* ®^ .05^ 
denotes yf ^ of yj^, and is equal to y^f ^^ or ^y^. 

449. To read any given Per Cent, expressed Decimally* 

Call the first two decimal figures per cent ; and those on the 
right, decimal parts of 1 per cent. 

Note. — Parts of 1 per cent, when easily reduced to a common fraction, 
are often read as such. Thus, .105 is read 10 and a half per cent ; .0126 is 
read one and a quarter per cent. 

Read the following as rates per cent : 

8. .06; .052; .085; .094. 

9. .012; .174; .0836; .154. 

10. .1857 ; .2352 ; .1685 ;.7225. 

11. .12^; .08J; .16^; .5775. 

12. 1.07; 2.53; 4.65; 2.338. 

13. 5.33^; 4.125; 8.0623; 6.73^ 
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450. Express the following by Com. Frac. in lowest terms : 

14. 4^. 17. 20^. 20. 1b%. 23. 150^. 

15. 6^ 18. 25^ 21. lOOjg. 24. 200^. 

16. 1Q%. 19. 50^. 22. 125^. 25. 500^. 

26. To what common fraction is ^\% equal ? 

Analysis.-8^% = j^i . or 8i ^ 100 ; tfnd 8J 4- 100 = V 5< xk = W\f» 
or 3^^, Ana. (Art. 220.) 

27. To what common fraction is ^% equal ? 
Analysis.— i% = .005; and .005 = y^^, or ^, Ana, (Art. 186.) 

28. 6i^ = what fraction ? 37i^? 18f^? 2|Jg? 

Mental Exercises. 

451. 1. What per cent of a number is -J of it ? 

Analysis. — Since any number equals 100% of itself, j^ of a number 
must equal J of 100%, or 33 J%, Am. 

2. Wliat per cent of a number is-|^? Is|? f? ^? 

3. What per cent of a number is|? J? f? |? 

4. What per cent of a number is^? ^? ^? |? 

Written Exercises. 

452. To change a Common Fraction to an equivalent per cent. 

1. What per cent of a number is ff of it ? 

Analysis. — Every number is equal to 100 % opkbation. 

of itself; hence, f J of a number = f J of 100^, |^ = 24 -^ 60 

or^^o of 2400%. Therefore, annexing ciphers 60 ) 24.00 ( .40, Ans. 
to the numerator and dividinjif by the denom- 040 

inator, #ve have .40 or 40% . Hence, the 

Rule. — Annex ciphers to the numerator, and divide it 
by the denominator. (Art. 249.) 

2. What per cent of a number is -f^ of it ? 
Ans, .625, or 62^;?;. 

3. What per cent of a number is |^ of it ? Is nff ? 
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4. What per cent of a number is ^ of it ? Is A ? 

6. What per cent of a number is \\ ? Is i^? 

6. What per cent of a number is -f^ of ^^ ? Is |^ ? 

453. The Parti or Elements employed in calculating per- 
centage are the Base, the Rate yer ceyit, the Percentage^ and 
the Amount or Difference^ 

454. The Base is the number on which the percentage is 
calculated. 



The Kate is the number of hundredths of the base 
taken. 

456. The Percentage is the part of the base indicated by the 
rate per cent. 

Thus, when it ia said that 4% of $50 is $2, the rate is .04, the base $50, 
and the percentage $2. 

457. The Amount is the sum of the base and percentage. 

458. The Difference is the base less the percentage. 

Thus, if the base is $75 and the percentage $4, the amount is $75+4 
= $79 ; the diflference is $75-$4 = $71. 

The relation between these parts is such, that if any tv)0 of 
them are given^ the other three may be found. 

PROBLEM I. 

Oral Exercises. 

459. 1. What is 5^ of $60 ? 

Analysis. — 5% of a number equals yj^, or t^V of the number, and ^\ 
of $60 is $8. Therefore, 5% of $60 is $3. 

How much is How much is 

2. 4^ of $80? 7. 12 J^ of 320 rods ? 

20^ of 275 gallons ? 
25^ of 260 acres ? 
50^ of 700 men ? 
100^ of $2000 ? 



3. 


6^ of $100 ? 


8. 


4. 


1% of $200 ? 


9. 


5. 


8^ of $400 ? 


10. 


^. 


10^of$«50? 


11. 
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12. A teacher who received $30 a month, had her salary 
increased 10^ ; what was the increase per month ? 

13. From a cistern of water holding a hogshead 33-J^ leaked 
out ; how many gallons remained ? 

Written Exercises. 
460. To find the Percentage when the Base and Rate are given. 

1. What is 9^ of 13465 ? 

OPJSBATION. 

Analysis. — 9% of a number equals tJ^, or .09 of it ; $3465 B. 

therefore, the percentage must be .09 times $3465, which /^q t> 

is equal to $311.85, Ans. Hence, the '- — 

$311.85 P/ 

EuLE. — Multiply the base by the rate, expressed in 
decimals. 

Formula. — Percentage = Base x Rate. 

Notes. — 1. When the rate is an aliquot part of 100, the percentage may 
be found by taking a like part of the base. (Art. 447.) Thus, for 20%, 
take J ; for 35%, take J, etc. 

2. When the base is a compound number^ the lotoer denominations 
should be reduced to a decimal of the higliest ; or the whole nufnber to 
the lowest denomination mentioned ; then apply the rule. (Ex. 5.) 

3. Finding a per cent of a number is the same as finding & fractional 
part of it (Art. 226.) 

2. What is 37^ of 1546 pounds 8 ounces ? 
Ans. 572.205 pounds. 

Find the percentage of the following : 

3. 25^ of $5068. 9. 50^ of £2436. 

4. 42;^ of £6248. 10. 12^^ of $2874. 

5. 76% of 8675 bu. 3 pk. ii. 22|;:^ of 865 acres. 

6. 100^ of 2240 pounds. 12. 42^^ of $4820. 

7. ei% of $1000. 13. 62^^ of 4360 feet 6 in. 

8. 37^^ of $1568. 14. 33|^; of $564175. 

15. Which is greater, 7 per cent of $6300, or 6 per cent 
of $7200 ? 

9 
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16. Which is less, 9 per cent of 182000, or 6 per cent of 
$93000 ? 

17. A man had $8750 in bank and drew ont 8^ of it at one 
time, and then 10% of the remainder ; how much had he left 
on deposit ? 

18. A man who owed $9584 failed in business and paid 40^^ 
of his debts ; how much did he pay ? 

19. A land speculator paid $6075 for a farm, and sold it at 
\h% less than cost ; how much did he lose ? 

461. The Amount is found by adding the percentage to the 
base. 

- 462. The Difference by subtracting the percentage from 
the base. 

-p, j Amount = Ba^e + Percentage. 

\ Difference = Base — Percentage. 

20. A began business with $4200 capital, and increased it 
7 per cent the first year; what amount of capital did he 
then have ? 

Solution.— $4200 X .07 = $294.00, and $4200 + $294 = $4494, Ans. 

21. B commenced business with $6500 capital, and lost 
6 per cent of it the first year ; how much capital had 
he then ? 

Solution.— $6500 x .06 = $390.00, and $6500- $390 = $6110, Ans. 

22. A man sold his house, which cost him $5760, at 12-J-^ 
above cost ; what amount did he receive for his house ? 

23. A farmer raised 4256 HI. of grain, and sold 12^^ of it ; 
how many hektoliters did he have left ? 

24. What is the amount of $252500 increased by 20^ of 
itself ? 

25. A commander having an army of 16293 men, lost '63^% 
of them by sickness and desertion ; how many soldiers 
remained ? 

26. A farmer owning 3560 sheep, lost 50 per cent of them 
by disease ; how many had he left ? 

27. If my annual income is $3560, and I spend 25^ of it 
each year, how much shall I save in 4 years ? 
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PROBLEM II. 

Oral Exercises. 

463. 1. A farmer had 100 sheep and lost 50 of them; 
what part of them did he lose ? How many hundredths ? 
How many per cent ? 

Analysis. — 50 is equal to jY(7> ^^ ^ ^^ ! ^^^ since per cent means 
hundredths, ^^j^ equals 60 per cent. 

2. A man spent 125 for a suit of clothes, which was -J of his 
money ; what per cent of his money did he spend ? 

3. A pupil missed \ of his questions ; how many hundredths 
did he miss? How many per cent ? 

4. What part of 112 is 13 ? What per cent? 

5. What per cent of 20 is 7 ? 

Analysis.— 7 is A o^ 20 ; and 20 is 100% of itself. Now^^V of 100% is 
5%, and -^ of 100% is 7 times 5, or 35%. 

What per cent What per cent 

6. Of 125 are 18 ? 13. Of $24 are 118 ? 

7. Of 110 are $9 ? 14. Of 20 pears are 12 pears ? 

8. Of 5 is 3 ? 15. Of 25 gal. are 16 gal. ? 

9. Of 16 is 4 ? 16. Of 50 lb. are 45 lb. ? 

10. Of 36 is 9 ? 17. Of $50 are $12i ? 

11. Of 63 is 31 J^ ? 18. Of $1 are 6^ cents ? 

12. Of 16f is 8i ? 19. Of II are 33^ cents ? 

20. If you pay $5 for the use of $50 for a year, what per 
cent do you pay ? 

21. What per cent of 30 kilograms are 6 kilograms ? 

22. If a pint of water is added to a gallon of milk, what per 
cent of it is water ? 

23. If a man earns $80 a month and spends $30, what per 
cent does he spend? 
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Written Exercises. 
464. To find the Rate when the Base and Percentage are given. 

1. What per cent of $63 is 142 ? 

ANALYSIS.— Percentage is the product of the base ofi»atioh. 
and the rate ; therefore, the percentage $42, divided by "3 ) 42.00 

the base $63, gives .66|, or 66|^, the rate. Hence, the Ans. .661 

EuLE. — Divide the percentage hy the iase. 

Formula. — Rate = Percentage -j- Base. 

2. What % of £18 is 15s. Ans. ^%. 

3. What % of 96 meters is 28 meters ? 

4. What % of 118 is 12 cts. ? 

5. What ^ of 168 is 15 ? 

6. What % of 275 is 18 ? 

7. What % of 15 is 5| dimes ? 

8. What % of \ toil is 4 ton and 16 pounds ? 

9. Henry spelled 225 words out of 250, and his sister 235 ; 
what per cent of the words did each spell correctly ? 

10. From a cask of kerosene containing 52 gal., 6 gal. 2 qts. 
leaked out ; what per cent of it was lost ? 

11. A farmer having 250 bu. of wheat, sold | of it ; how 
many bushels and what per cent did he sell ? 

12. A man worth 112500, bequeathed $3125 to his wife and 
the rest to his 3 children ; what per cent of it did his wife 
have, and how much had each child ? 

13. What per cent of 365 days are 30 days ? 

14. Of 1880 years are 4000 years ? 

15. Of 27 lb. Avoir, are 12 oz. ? 

16. Of 1 25 miles are 250 rods ? 

17. Of 88 kilograms are 75 grams ? 

18. If a man owns f of a ship and sells \ of her, what per 
cent of his part does he sell ? 

19. What per cent of 75 bu. 3 pk. are 50 bu. 2 pk. ? 

20. A man gave $9863 to 3 charities ; to the first $2500, to 
the second $4500 ; how much was left for the third and what 
per cent did each receive ? 
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PROBLEM III. 

Oral Exercises. 

465. 1. $48 are 6^ of what number ? 

Analysis. — Since $48 are 6% of the number, 1% is } of $48, which is 
8, and 100% is 100 times 8, or $800, Ans, 

2. 24 is ^% of what ? 7. 40 gal. are 20% of what ? 

3. 32 is 5 Jg of what ? 8. 168 are 12^ of what ? 

4. 48 is 20^ of what ? 9. 25 yd. are 40^ of what ? 

5. 12^ is 10% of what ? lO. 12d. are 30^ of what ? 

6. 6 J is 25^ of what ? ii. 25 doz. are 12^^ of what ? 

Written Exercises. 

466. To find the Base when the Rate and Percentage are given. 

1. 192 is 25;^ of what number ? 

Analysis. — Percentage is the product of the .25 ) 192.00 P. 

base by the rate. The base 192-J-.25 = 768, the . r;TT „ 

base required. Hence, the ^^^- ""^ ■^• 

EuLE. — Divide the percentage by the rate. 

Formula. — Base = Perceyitage -j- Rate. 

2. 84 is 12^^ of what number ? Ans. 672. (Art. 447.) 

3. 96 = 33J;? of what ? 9. 31.25 = 12^^ of what ? 

4. 234 = 10^ of what ? 10. 60 cts. = \% of what ? 

5. £240 = 1% of what ? li. $100 = J% of what ? 

6. 62.5 = %\% of what ? 12. $42.30 = \% of what ? 

7. 60 yd. = i% of what ? 13. 94 = 150^ of what ? 

8. 78 = 25^ of what ? 14. 58^ = 125% of what ? 

15. The number of children of age to attend school is 862, 
which is 20% of the population ; what is the whole population ? 

16. A man sold a house, making $360, which was 5% more 
than it cost him ; what did he pay for the house ? 

17. 4% of $230 is b% of what ? 12^% of $530 is ^% of what ? 

18. A man paid a war tax of $73.50, which, was 2% on the 
value of his property ; what was he worth ? 
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PROBLEM IV. 

Oral Exercises. 

467. 1. A man sold a cow for $40, which was 25^ more 
than she cost him ; what did he pay for her ? 

AiifALYSis. — $40 is the cost Increased bj 25% of itself ; and since the 
cost is 1^ of itself, $40 mast be |}^, or f of the cost. Now, as $40 = f of 
the cost, I is i of $40, which is $8, and | are 4 times 8, or $32, Ana, 

2. What number increased by %b% of itself, is 100 ? 

3. A furniture dealer sold a bureau for $20, which was 10^ 
more than it cost him ; how much did it cost him ? 

4. What number plus 12^^ of itself amounts to 96 ? 

. A grocer sold a barrel of apples for $5.50, and gained 20^ 
on the sum it cost him ; what did he pay for it ? 

6. A jeweller sold a watch for $150, which was 50^ more 
than it cost him ; what did he pay for it ? 

7. What number diminished by 25^ of itself is 60 ? 

Analysis. — As 60 is the number after it is diminished, 60 most be 
100 % —25 % = iVir* or } of the number. Now if 60 is } of the number, J 
of it is 60-i-3 = 20, and 4 fourths are 4 times 20, or 80, Ana. 

8. What number diminished by 20^ of itself is 48 ? 

9. A pupil answered on examination 45 questions correctly, 
which was 10^ less than the number asked him ; how many 
were asked him, and how many did he miss ? 

Written Exercises. 

468. To find the Base yth^n the Amount or Difference, and the 

Rate are given. 

1. What number increased by 25^ of itself is 3500 ? 
Analysis. — Since 3500 is the number after it is 1 + .25 = 1.25 

increased by 25% of itself, 3500 must be 125% of 1.25 ) 3500.00 

the number, or 1.25 times the number, and 3500 

-*-126 = 2800, Ana, ^w^- ^^^0 

2. What number diminished by 20^ of itself is 2560 ? 

Analysis.— Since 2560 is the number after it is 1 — .20 = .80 

diminished by 20% of itself, 2560 must be 80%, or .80 ) 2560.00 

.80 times the number, and 2560 -i-. 80 = 3200, Ana, -4^5 3200 



I 
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469. From the operations above, we derive the following 

EuLE. — Divide the amount by 1 increased by the rate. 
Or, Divide the difference by 1 diminished by the rate. 

^ „ ( Amount -j- (1 + Rate). 

Formulas. — Base = -^ ^.^ /.. ^ \\ 

{ Difference -h (1 — Rate). 

What number increased What number diminished 

3. By 10^ of itself is 5342 ? 9. By 25^ of itself is 3900 ? 

4. By 6^ of itself =2418 ? 10. By 6^ of itself =2100 ? 

5. By 10^ of itself =28600 ? 11. By 12^ of itself =1200? 

6. By U% of itself =2552 ? 12. By 15^ of itself =2300 bu.? 

7. By 20^ of itself =13720 ? 13. By 7^^ of itself =$6475 ? 

8. By 28^^ of itself =18995 ? 14. By 12^^ of itself =13125? 

15. At the end of the year, a merchant's stock was 18400, 
which was 17% more than his capital ; what was his capital ? 

16. A man sold his house for $2700 and lost 12^% ; what did 
the house cost him ? 

17. A grocer sold 950 barrels of flour for $5760, which was 
20% advance on the cost; what was the entire cost, and the 
cost per barrel ? 

18. A provision dealer sold 800 barrels of beef for $12000, 
which was a loss of 25^ ; what was the whole cost, and how 
much per barrel ? 

470. Percentage is applied to two classes of problems. 

First. — Those which are independent of Time ; as. Profit and 
Loss, Commission and Brokerage, Insurance, Taxes, Duties. 

Second,— T\io^e in which Time is an element ; as, Interest, 
Discount, Equation of Payments, Averaging Accounts, 
Stocks and Exchange. 

Note. — In applying the Principles of Percentajfe to these subjects, 
the pupil should carefully observe what elements or parts are given and 
what required in each example, and then apply the corresponding rule or 
formula. 
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Profit and Loss. 



Oral Exercises. 



% 



471. 1. A man paid 160 for a watch, and sold it at 10^ 
above the cost ; how much did he gain ? 

Analysis. — He gained 10% of $60. Now 10% of a namber is ^, or 
^ ; and ^^ of $60 is $6. Therefore, etc. 

2. If a man pays $40 for a cow, and sells her at 20^ advance, 
what will be his profit ? 

3. A jockey bought a horse for $80, and sold it at a loss of 
5^ ; how much did he lose ? 

4. A man having 120 acres of land, bought 25^ more ; how 
many acres did he buy ? 

5. What part of a number is 12^^ of it? 

6. What is 12^;^ of 32 ? Of 48 ? Of 96 ? 

7. What is ^% of 32 ? Of 64 ? Of 80 ? 

8. What is 33^^ of $15 ? Of $50 ? Of $60 ? 

9. A merchant sells flannel at a profit of 10 cts. on a yard, 
and gains 12^^ ; what is the cost ? 

Analysis. — 12^% = \ ; hence, 10 cts. = \ the cost ; and | are 8 times 
10 cts., or 80 cts., Ans. 

10. A farmer lost $32.40 on a reaping machine, which was 
33 J^^ of the cost ; what was the cost ? 

j 11. A goldsmith sold a watch at 25^ profit, and made $26 ; 
' what was the cost ? 

12. A tradesman sold out his stock of goods for $2760, 
which was 8^ less than he paid ; what did they cost him ? 

13. A grocer sold strawberries at 15 cts. a liter and made 
20% ; what did he pay for them ? 

14. A fruit dealer sold a barrel of apples for $1.50, which 
was a loss of 50% ; what did he pay for them ? 

I 15. A newsboy sells papers at 5 cts. apiece, and makes 100% ; 
^ what does he pay for them ? 

16. A man sold his house for $7500, which was 33^% more 
than he paid for it ; required the cost ? 
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Written Exercises. 

472. Profit and Loss denote the gain or hss in business 
transactions. They are calculated by percentage. 

The cost is the base; the per cent of gain or loss, the 
rate; the gain or loss, the percentage; the selling price, the 
amount or difference. 

473. To find the Profit or Loss. (Art. 460.) 

Formula. — Profit or Loss = Oost x Rate. 

1. A house bought for 15860 was sold for 23^ aboye cost ; 
what was the gain ? 

2. A grocer bought a cask of oil for $96.60, and retailed it 
at a proiBt of 6 per cent ; how much did he make on his oil ? 

3. A pedlar bought a lot of goods for $2150, and retailed 
them at 25 per cent advance ; how much was his profit ? 

4. A merchant bought a cargo of coal for 1450, which he 
sold for 12^ per cent less than cost ; what was his loss ? 

5. What is the loss on a piano that cost $1260, and sold at 
20^ loss ? 

6. What was the gain on a farm that cost $3585, and sold at a 
profit of 12^^ ? 

7. What is the profit on wool which cost $2538 and sold at 
an advance of 15^? 

8. A dealer bought a quantity of grain for $1375, and sold 
it for S% profit ; what amount did he receive ? (Art. 461.) 

9. A young man having $2750, lost 35^ of it in speculation ; 
how much had he left ? 

10. Bought a quantity of produce for $989.33, which I sold 
at 20^ loss ; how much did I receive for it ? 

11. A drover bought a fiock of sheep for $2275, and sold 
them at 25^ advance ; for how much did he sell them ? 

12. A merchant had a quantity of groceries on hand, which 
cost him $367.13 ; to close up his business he sold them at 15^ 
less than cost ; how much did he get for them ? 

13. A man bought a farm for $875, and was offered 33^ 
advance for his bargain ; how much was he offered ? 
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14. A merchant bought a cargo of cotton for $30000 ; the 
price declining, he sold it at 2^% less than cost ; for how 
much did he sell it ? 

474. To find the Rate of Profit or Loss. (Art. 464.) 

FoEMULA. — Rate = Profit or Loss -f- Cost. 

15. A dealer bought a span of horses for $450, and sold them 
for $600 ; what per cent was his profit ? 

16. A mowing machine was sold for $175, which cost $225 ; 
what per cent was the loss ? 

What is the rate per cent profit 

17. On coffee bought at 25 cts. and sold at 30 cts. ? 

18. On tea bought at 55 cts. and sold at 67 cts. ? 

19. On starch bought at 10 cts. and sold at 13 cts. ? 

20. On goods sold at double the cost ? 

21. On goods sold at 1:J^ the cost ? 

22. A merchant bought a quantity of goods for $155.63, and 
sold them for $148.28 ; what per cent did he lose ? 

23. A gentleman bought a house for $3500, and sold it for 
$150 more than he gave ; what per cent was his profit ? 

24. A speculator laid out $7500 in land, and afterwards sold 
for $10000 ; what per cent did he make ? 

25. A merchant bought $10000 worth of wool, and sold it 
for $12362 ; what per cent, and how much was his profit ? 

475. To find the Cost. (Art. 466.) 

Formula. — Cost = Gain or Loss -=- Rate. 

26. The loss on a cargo of lumber was $1260, which was 23;^ 
of the cost ; what was the cost ? 

27. A speculator gained $3748 in land, which was 22^ of 
the cost ; required the cost ? 

28. An importer made $3900 on a cargo of goods, which 
was 16^ of the cost ; required the cost ? 

29. If a grocer pays $3584 for a cargo of flour, for how much 
must he sell it to gain 16^^ ? (Arts. 460, 461.) 
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30. A merchant paid $8500 for a case of silks ; at what price 
must he sell it to lose 18^ ? 

31. A merchant bought butter for $322.75 ; for how much 
must he sell it to gain 15^ by his bargain ? 

32. Bought tea for $437.50 ; for how much must I sell it, 
to make 18^ by the operation ? 

33. What is the selling price of hay bought for $845 and 
sold at 16% gain ? 

34. What is the selling price of land costing $1868.25 and 
sold at 12^^ loss ? 

35. What is the selling price of goods costing $2576.40 and 
sold at 33 J^ profit ? 

36. What is the selling price of furniture costing $1848. 75 
and sold at a loss of 8^% ? 

476. To Find the Cost fl*om the Selling Price and the Rate per 

cent of Profit or Loss. 

37. A manufacturer sold a carriage for $432, which was 20^ 
above cost ; what was the cost ? 

Analysis. — $432 is the cost, plus 20% of itself; hence, the cost was 
$433 -^^ (1 + .20) = $300, Ans, (Art. 461.) 

38. Another carriage sold for $432, which was 20^ less than 
cost ; what was the cosfc ? 

Analysis. — $432 is the cost, minus 20% of itself ; hence, the cost was 
$432 -5- (1 - .20) = $540, Ans. (Art. 462.) Hence, the 

j Selling Price -^ (1 + Rate of Gain). 
"~ ( Selling Price -5- (1 — Rate of Loss), 

39. A farmer sold land for $86.50 a hektar, and made 12% ; 
what was the cost ? 

40. A merchant sold a bill of goods for $675^, and made 10^^ 
profit ; what did he pay for the goods ? 

41. A drover sold cattle for $1750, which was a profit of 12|^^ ; 
what did they cost him ? 

42. A dealer sold 525 hektoliters of grain for $2750, which 
was a loss of lb% ; what was the cost ? 
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Commission and Brokerage. 

477. A Commission Merchant, Agent, or Factor is a person 
who buys or sells goods or transacts business for another. 

478. Commission is the Percentage allowed the agent on the 
money invested or collected, 

479. A Broker is one who buys and sells Stocks, Bills of 
Exchange, etc., and his commission is called Brokerage. 

480. A Consignment is Goods sent to an agent to sell. 
The, Consignor is the person sending them. 

The Consignee is the person to whom they are sent. 

481. The Net Proceeds are the gross amount of a business 
transaction, minus the commission and other charges. 

482. The computation of commission and brokerage is the 
same as Percentage \ the mo7iey eiiiployed being the base ; the 
per cent for services, the rate ; the commission, the percentage. 

483. 1. Find 4^% com. on sales for $3468. (Art. 460.) 

2. An agent sold a house for 17265 ; what was his commis- 
sion at 1^% ? 

3. Find 5i% com. on 375 bbl. apples, sold at $2.25 a barrel. 

4. Find 6^% com. on a ton of wool, at 87^ cts. a pound. 

5. A commission merchant sold goods amounting to $7468, 
at 6% for commission and guaranty. How much did he re- 
ceive, and how much did he pay the owner ? 

6. An auctioneer sold a farm for $12482, and charged 3^% 
com., and $50 for advertising it. What was his whole bill, and 
what the net proceeds ? 

7. When a commission of $150, at 6^^, is received for goods 
sold, what is the amount of sales ? (Art. 466. ) 

8. When the commission, at 3^% is $294 ? 

9. When the commission, at 6^ is $105 ? 

10. When the commission, at 1^% is $270 ? 

11. An auctioneer charged $405 for selling a saw-mill, which 
was li%i for what did he sell it and what did the owner receive? 
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12. A commission merchant charged 1\% com., and 3^^ for 
guaranty ; he received $105.30. What were the net proceeds ? 

484. To Find the Amt. of Sales from the Net Proceeds and Rate. 

FoEMULA. — Amount of Sales = Net Proceeds -j- (1 — Rate), 

13. The net proceeds of goods sold were 14845, and the 
agent charged 2j^% commission and 2^^ for guaranty. What 
was the amount of sales ? Ans. 15100. 

14. When the net proceeds are 1229.80 and the rafce 3^, what 
is the amount of sales ? 

15. My agent charged 1\% commission and $62.40 expenses 
for selling my house, and sent me $15250. For how much did 
the house sell ? 

485. To find the sum to be invested, after deducting the per 

cent commission from the amount remitted. 

16. If $7098 are remitted to an agent to buy cotton, after 
deducting 4^ com., how much will be left to be invested ? 

Analysis. — The money remitted includes both the opbratton. 

commission and the investment. The money invested 1.04 ) $7098 

is 100 ^ of itself, and 100 % + 4 % = 104 % . Therefore, a "~*^"^ 

$7098 -^ 1.04 = $6825, the money to be invested. *oo^o 
Hence, the 

Formula. — Sum Bivested = Remittance -^ (1 + Rate). 

17. When the remittance is $1623.10, and the commis- 
sion 2^^c, how much remains to be invested ? 

18. When the remittance is $4454, and the commission 2^% ? 

19. When $4908 are sent, and the commission is 4ti% ? 

20. How many apples at $2 a barrel can be bought for 
$6720.80, after deducting 5% commission ? 

21. Sent an agent $50000 to buy a ship. How much did the 
owner receive after deducting H% commission ? 

22. How many buffalo robes at $5 each can be bought with 
a remittance of $2575, after deducting 3% commission ? 

23. A college sent an agent $10250 to be invested in a 
library ; how much remained after deducting 2^% com- 
mission ? 
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Insurance. 

486. Insnrance is security against loss, 

487. Fire Insurance is security against the loss of property 
by fire. 

488. Marine Insurance is security against the loss of property 
at sea. 

Note. — Risks of transportation partly by land and partly by water, aie 
called Transit Insurance. The saue policy often covers both Marine and 
Transit Insurance. 

489. Accident Insurance is security against loss by accidents. 

490. Health Insurance secures a certain sum during sickness. 

491. Life Insurance secures a stated siim to the heirs and 
assigns of the insured in case of death. 

492. The parties who agree to make good the loss, are called 
Insurance Companies or Underwriters. 

Note. — When only a part of the property insured is destroyed, the 
underwriters are required to make good only the estimated loss. 

493. The Premium is the sum paid for insurance. 

494. The Policy is the toritten contract between the insurers 
and the insured. 

495. Insurance Companies are of two kinds : Stock Oofn- 
parties and Mutual Companies, 

496. A Stock Company is one which has a paid up capital^ 
and divides the profit and loss among its stockholders. 

497. A Mutual Company is one in which the losses are 
shared by the parties insured. 

498. Insurance is calculated by Percentage ; the stc?n leisured 
being the base; the per cent premium, the rate; the premium 
itself, the percentage. 
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Mental Exercises. 

499. 1. How much must be paid for insuring a house for 
15000, at ^% premium ? 

Analysis. — Since the premium is ^%, the sum paid must be ^fo ot 
$5000. Now 1 % of $5000 is $50, and i^% is i of $50, or $25, Ans. 

2. Find the annual premium of insurance, at 1^^ on a store 
and goods valued at $800. 

3. I paid $8 for insuring $400 ; what was the rate ? 

Analysis. — As the premium on $400 is $8, the premium on $1 is ^^ 
of $8 which is $.02, or 2 % , Ans. (Art. 464.) 

4. Paid $15 for insuring $1000 ; required the rate? 

5. What amount of insurance, at 2% can be obtained for $40 ? 

Analysis. — Since 2% is yj^ or ^ of the amount insured, the premium 
$40 is ^ of this amount ; and $40 is ^ of 50 times $40 or $2000. (Art. 466.) 

6. What amount of insurance, at 4^ can be obtained on a 
vessel for $100 ? 

Written Exercises. 

500. 1. What is the premium at 2^% for insuring $16000 ? 

2. What is the premium for insuring a store and goods valued 
at $7500, at life ? 

3. What is the premium for insuring a house and furniture 
valued at $65000, at i% ? 

4. If 172 are paid for insuring $4800, what is the rate ? 

5. If $420 are paid for insurance on $18000, what is the rate ? 

6. If $860 are paid for insurance of $1720, what is the rate ? 

7. A merchant paid $157.80 to insure his store, at 1|^J^; 
what amount did he insure ? 

8. Paid $187 to insure half the value of a ship at 2^%; what 
was the total value of the ship ? 

501. To find the sum to be insured to cover the value of the 

goods and premium. 

9. Bought goods in London for $7194. What sum insured, 
at 3^% wiU cover the value of the goods and the premium? 
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AjfALYSis. — ^The bill is 100% of itself, and the premiam is 8|% of that 
sum; therefore, $7194- 100^ -3J%- 96}$^, or .9675 times the snm ; 
now I7194-H.9675 = $7435.658, the sum required. (Art. 468.) 

FoRMULA.~/Sw7w iusured = Value -7- (1 — Rate). 

10. If a store and goods are worth $16625^ what sum mast 
be insured, at 2% to cover the property and premium ? 

11. What sum must be insured, at 2j^% on a consignment of 
tea which cost $352.50 to cover property and premium? 

12. A dealer shipped 1000 bbls. flour worth $6^ a bbl. ; for 
what sum must he take out a policy, at 2r^% to cover the value 
of the flour and the premium ? 



Life Insurance. 

502. Life Insurance Policies are of different kinds, and the 
premium varies according to the expectation of life. 

503. Life Policies, are payable at the death of the party 
named in the policy, the annual premium continuing through 
life. 

504. Term Policies are payable at the death of the insured, 
if he dies during a given term of years, the annual premium 
continuing tiU the policy expires. 

505. Endowment Policies are payable to the insured at a 
given age, or to his heirs if he dies before that age, the annual 
premium continuing till the policy expires. 

Note. — The expectation of life is the average duration of the life of 
individuals after any specified age. 

13. What premium must a man, at the age of 27, pay 
annually for a life policy of $4500, at ^% ? 

14. What is the annual premium on $5000, at 5^^/, and what 
will it amount to in 20 years ? 

15. A man took an endowment policy of $25000 for 20 yrs., 
at 6%, Which was the greater, the sum paid or the sum insured? 
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Taxes. 

506. A Tax is a sum assessed upon the person, property, or 
income of citizens, for public purposes. 

507. A Property Tax is a tax upon property, 

508. A Personal Tax is a tax upon the persofi, and is called 
d,poll or capitation tax. 

Note.— The tenn poU is from the German poUe^ the head ; capitation, 
from the Latin caput, the Tiead, 

509. Property is of two kinds, personal and real estate. 

510. Personal Property is that which is movable; as, money, 
stocks, etc. 

511. Real Estate is that which is fiooed; as, houses and 
lands. 



I. Assessors are persons appointed to make a list of taxable 
property and estimate its value for the purpose of taxation. 

513. Property taxes are computed by Percentage. 
The valuation of the property is the Base. 

The tax on II is the Rate. 

The net sum to be raised, the Percentage. 

514. To assess a Property Tax, when the sum to be raised and 

the valuation of the property are given. 

1. A tax of $12500 is to be raised in a town the property of 
which is valued at 11500000, and there are 250 polls, each taxed 
at $2 ; what is the rate of the tax, and what is A's tax whose 
real estate is valued at 16000, and personal at $3000 ? 

Analysis.— The sum to be raised is $12500 opkratioh. 

less $500 on the polls, which is equal to $12000, Town tax $12500 

and $12000 -f- $1500000 = $.008, VV%» «' 8 PoU «< 500 

mills. r 

A's property is $6000 + $3000 = $9000. As 1500000 ) $12000 

he pays 8 mills on $1, on $9000 he pays 9000 Eate .008 
X .008 = $72, and $72 + $3 (his poll tax)=$74. 

Ans, The rate is 8 mills or {ji%, and his tax $74. Hence, the 
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Rule. — /. Frovv the suvv to he raised subtrcuct the pM 
tdx and divide the remainder by the amount of taxcMe 
property ; the quotient ivill he the rate, 

II. Multiply the valuation of each man's property by 
the rate, and the product plus his poU tax wilZ be his 
entire tax. 

Notes.— 1. If a poll tax is included, the sum arising from the polls 
must be subtracted from the sum to be raised, before it is diyided hy the 
value of taxable property. 

2. The computation of taxes may be shortened by finding the rate, and 
giving the tax on $1 to $10, etc., as in the following 

Tax Table. 

515. Showing the tax on various sums at the rate of 8 mills 
on $1. 



Prop. 


Tax. 


Prop. 


Tax. 


Prop. 


Tax. 


Prop. 


Tax. 


$1 


$0,008 


$7 


$0,056 


$40 


$0.32 


$100 


$0.80 


2 


0.016 


8 


0.064 


50 


0.40 


200 


1.60 


3 


0.024 


9 


0.072 


60 


0.48 


300 


2.40 


4 


0.032 


10 


0.08 


70 


0.66 


400 


3.20 


5 


0.040 


20 


0.16 


80 


0.64 


500 


4.00 


6 


0.048 


30 


0.24 


90 


0.72 


1000 


8.00 



2. Find by the table B's tax whose property is valued at 
$7256, and who pays for 3 polls at $1.50. 

3. Find C's tax on property valued at $9480, who pays for 
3 polls at $1.25. 

4. What is D's tax on a valuation of $15676, and pays for 

2 polls at $1.50 ? 

5. A tax of $250000 is levied on a County whose real estate 
is valued at $3000000, and has 500 polls taxed at $2 each. 
Eequired the rate of tax, a tax table for that rate, and a per- 
son's tax whose property is valued at $5250, and who pays for 

3 polls at $2 each. 
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Duties or Customs. 

516. Duties or Customs are taxes leyied upon imported goods 
for revenue, or the encouragement of home industry. 

517. An Invoice or Manifest containing a description of the 
goods and their cost in the country from which they are im- 
ported, is required by law to be exhibited to the Collector of 
the Port on the arrival of the ship. 

518. Duties are either Ad valorem or Specific. 

519. An Ad valorem Duty is a certain per cent laid on the 
cost of goods in the country from which they are imported. 

520. A Specific Duty is a fixed sum laid on a given article 
or quantity, without regard to its value. 

# 

521. Before calculating specific duties, certain allowances 

are made called Tare, Leakage, and Breakage. 
Tare is an allowance for weight of box, bag, cask, etc. 
Leakage is an allowance for loss of liquids in casks. 
Breakage is an allowance for loss of liquids in bottles. 

522. 1. What is the Specific duty on 75 hogsheads of alco- 
hol, at Is. per gallon, 4^ leakage ? 

soLunoH. 
The number of gal. = 63 x 76 = 4735 gal. 
The leakage at 4% = 4725 x .04 = 189 gal. 
The net gallons = 4725 - 189 = 4536 gal. 
The duty at Is. = 4636s. = $1103.7222, Ans. 

2. What is the specific duty, at 10.75 a meter, on 150 pieces 
of broadcloth, each containing 45 meters ? 

3. What is the specific duty on 182 cases of shawls, containing 
75 each, at 11.50 per shawl ? 

4. What is the duty, at 5 cts. a pound, on 400 sacks of coflfee, 
each containing 63 lb., the tare being 2%i 
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5. What is the Ad Valorem duty on 2J doz. clocks, invoiced 
at $32.75, and 5 doz. watches invoiced at I45J, at %b% ? 

Analysis.— The cost of 30 clocks = $32.75 x 30 = $982.50 
The cost of 60 watches = $45.25 x 60 = $2715.00 

The cost of both = $3697.60 

The ad valorem duty at 25% = $3697.50 x .25 = $924,376 

6. What is the ad valorem duty, at 33^^, on 150 chests of 
tea, each weighing 60 lb., and invoiced at 48 cts. a pound, the 
tare being 5 lbs. a chest ? 

7. Find the ad valorem duty, at 2|^, on 110 boxes of raisins, 
25 lb. in a box, invoiced at $0.12 a pound, the tare being 3J lb. 
a box ? 

8. At 12\% what is the ad valorem duty on 5250 kilograms 
of Eussia iron, invoiced at 75 cts. a kilogram. 

Questions. 

444, What does per cent mean? 447. How expressed? 452. How 
change a common fraction to a per cent ? 464. What is the base ? 455. 
The rate per cent ? 456. The percentage ? 457. The amount? 458. The 
difference ? 

460. How find the percentage when base and rate are given ? 461. How 
find amount ? 462. Difference ? 464. How find rate from base and per- 
centage ? 468. How find base from the rate and amount or difference ? 

472. What are profit and loss? What are the corresponding parts? 
473. How find the profit or loss ? 474. The rate ? 475. The cost ? 476. 
How find cost from selling price and rate ? 

478. What is commission? 479. Brokerage? 482. How calculated? 
Corresponding parts ? 485. How find the sum to be invested after deducting 
commission ? 

486. What is insurance? 493. The premium? 494. Policy? 498. 
How calculated? 501. How find sum to be insured to cover loss and 
premium ? 

606. What are Taxes ? 513. How computed ? Corresponding parts ? 

516. What are duties or customs? 619. Ad valorem? 620. Specific? 
521. What deductions are made in specific duties? Wliat is tare? 
Leakage ? Breakage ? 
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523. 1. How much must I pay you for the use of $100 for 
1 year at 6%, and what shall I owe you at the end of the year ? 

AiiALYSis.— 6% is ^fiy ; heDce, I must pay you yj^ of $100, or $6, for 
its use. 

Again, I shall owe you at the end of 1 year the sum borrowed together 
with $6 for its use, and $100 + $6 = $106, the amount due. 

Note. — In this solution four elements or parts are considered, called 
the Interest y the Principal, the Per cent, and the Avnount. 

Definitions. 

524. Interest is the money paid for the use of money. 

525. The Principal is the money for which interest is 
paid. 

526. The Bate is the per cent of the principal, paid for its 
use 1 year, or a specified time. 

527. The Amount is the sum of the principal and interest. 

528. Simple Interest is the interest on the principal only. 

529. Legal Interest is the rate established by law. 

530. Usury is a higher than the legal rate. 

531. Interest differs from the preceding applications of 
Percentage only by introducing time as an element in connec- 
tion with the rate per cent. 



!. The Principal is the Base ; the Per cent per annum is 
the Bate ; the Interest is the Percentage ; the Sum of principal 
and interest, the Amount. 
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533. Showing the legal rates of interest in the several States, 
compiled from the latest official sources. 
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534. In computing interest, a legal year is lit calendar 
months. 

Oral Exercises. 

535. I. What is the interest of |40 for 1 year at 5% ? 

Ahaltsib.— At 5%, the int^reet for 1 ;r. Ib yf^ of the pnncip&l, and 
iJb o( $40 = |2, A7>$. 

2. What is the int. of $50 for 1 yr.'at 5%? 3 yr.? 5 yr.P 

3. Of $100 fori yr. at 6;^? At 8^ F At 7^? 

4. Of $300 for 3 yr. at 7% ? At 4^ ? At S% ? 

5. Of «500 for 2} yr. at 5^ ? At C;?? At 10^? 

6. Of $400 for 3 yr. at 5% ? At C^ ? At 10^ ? 

7. What part of a year is 6 months ? 4 mo. ? 3 mo. ? 2 mo. ? 
1 mo. ? 8 mo. ? 7 mo. ? 9 mo. ? 10 mo. ? 11 mo. ? 12 mo. ? 

8. What part of 1 year's interest is the interest on the same 
sum for 6 mo. ? For 3 mo. ? For 4 mo. ? For 2 mo. ? 

9. At i%, what is the interest of 1000 for 1 yr. and 6 mo. ? 

10. Calling a month 30 days, wliat part of 1 mo. is 16 days? 
la 10 days? 6 days? 5 days? 3 days? 2 days? Iday? 

11. If the interest on a sum for 1 year is $48, what is it for 
1 month ? For 3 months ? 5 montlis ? 7 months ? 

• Bj epecial flgTeemenl. 



Interest. 215 



PROBLEM I. ^ 

. General Method. 

536. To find the Interest and Amount, when the Principal, Rate, 

and Time are given. 

I. By the time expressed decimally in years. (Art. 403.) 

1. What is the interest of $250 for 3 yr. 1 mo. 6 d., at 1% ? 
What is the amount ? 

XZFUkNATIOH. 

The given principal = $250 Prin. 

The int. of $260, at 7% for 1 yr. is $250 x .07 = 17.50 Int. 1 yr. 

1 mo. 6 d. = .1 yr. (Art. 403) ; hence, the time = 3.1 Tr. 

Int. for 1 yr. $17.50 x 3.1 gives int. for 3.1 yr. = $5425 Int. 

The amount = prin. $250 + $54.25 int. = $30425 Amt. 
Hence, the 

Rule. — I. Multiply the principal by the given rate, and 
this product by the time expressed in years, 

II. Add the interest to the principal for the amount. 

2. Find the interest of $75.36 for 1 yr. 7 mo. 18 d. at 6%. 
What is the amount ? 

SoLUTiON.-$75.36 X .05 X 1.631 (time) =$6,154, Int. And $6.154+ $75.86 
= $81,514, Amt. 

3. What is the int. of $340.20, at 6%, for 2 yr. 8 mo. 12 d. ? 
What is the amount ? 

II. By Aliquot Parts. (Art. 280.) 

EXPItAHATIOK. 

Taking example first, the given Principal is $250 Prin. 

For 1 yr. the int. at 7% is $250 x ,07 = 17.50 Int. 1 yr. 

For 3 yr. the int. is $17.50 x 3 = $52.50 Int. 3 yr. 

For 1 month the int. is $17.50 -5-12 =• 1.4583J Int. 1 ma 

For 6 d. (i of 30 d.) the int. is $1.4583^ -f- 5 = .2916| Int. 6 d. 

The entire int. = $52.50 + 1.4583i + .29161 = $54.2500 Int. 
The prin. $250 + $5425 interest = $30425 Amt. 
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537. From the above illustrations we derive the following 

EuLE. — Fob one year. — Multiply the principal hy the 
rate. 

Fob two or more years. — Multiply the interest for 

1 year hy the number of years. 

For months. — Take the aliquot part of 1 yearns interest. 
For days. — Take the aliquot part of 1 month's interest. 
The entire interest is the sum of the partial interests. 
For the Amount. — Add the interest to the principal. 

Notes. — 1. For 1 month take -^ of the interest for 1 year ; for 

2 months, \ ; for 3 months, ^, etc. 

2. For 1 day take ^j^ of the interest for 1 month ; for 2 days, ^ ; for 
6 days, \ ; for 10 days, J, etc. 

3. In computing interest 30 days are commonly considered a month. 

Solve the following by either or both methods : 

4. What is the interest of $684 for 1 yr. 9 mo. 10 d. at 6^ ? 

5. At 4^, what is the amt. of 11125 for 1 yr. 2 mo. 3d.? 

6. At b%, what is the amt. of $1056 for 10 mo. 24 d. ? 

7. At 6^, what is the int. of $1340 for 1 mo. 15 d. ? 

8. At 7^, what is the int. of $815 for 3 yr. 2 mo. 21 d. ? 

9. At %%, what is the amt. of $961 for 2 yr. 4 mo. 10 d. ? 

10. What is the int. of $3500 for 11 mo. 20 d., at 10^? 

11. What is the amt. of $39,275 for 2 yr. 6 mo., at 12^^ ? 

12. What is the int. of $113.61 for 5 yr. 5 mo., at b% ? 

13. What is the int. of $1000 for 2 yr. 3 mo. 10 d., at 4|^? 

14. What is the int. of $1260.34 for 10 yr., at 3^ ? 

15. What is the int. of $234.56 for 2 yr. 4 mo. 5 d., at 6;^ ? 

16. What is the amt. of $600 for 1 yr. 6 mo. 10 d., at b% ? 

17. Find the amount of $60 for 7 mo., at %%, 

18. What is the interest of $96 for 10 months, at 6^ ? 

19. At 6^, what IS the amt. of $700 for 1 yr. 2 mo. 12 d. ? 

20. At 4^, what is the amt. of $470 for 10 days? 

21. Find the int. of $1000 for 1 yr. 1 mo. 1 d., at 6^. 

22. At 6^, what is the amt. of $4565. 61 for 4 mo. 7 days ? 
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23. What is the interest of 15625.43 for 4 mo. 18 d., at ^% ? 

24. At b\%y what is the int. of 1624. 625 for 7 mo. 3 days ? 

25. At 8^, what is the int. of $11261.18f for 3 mo. 3 days ? 

26. At 1%, what is the amt. of 19208.95 for 11 mo. 5 days ? 

27. What is the amt. of $15206.843, at 1^%, for 1 year 
8 months 25 days? 

28. The amt. of $10050.69, at 5}^, for 2 yr. 9 mo. 5 d. ? 

29. What is the amt. of $11607.858, at 7%, for 3 years 
6 months 9 days ? 

30. The amt. of $41361.18, at 6^, for 5 yr. 7 mo. 3d.? 

31. What is the interest on $1145 from July 20th, 1881, to 
Dec. 7th, 1881, at 7^? (Art. 409, K 2.) 

NOTB.— The time is 4 mo. and 11 d. (July) + 7 d. (Dec.) = 4 mo. 18 d. 

32. What is the interest on a note of $568.45 from May 21st, 
1881, to March 25th, 1882, at b% ? 

33. Required the amount of $2576.81 from Jan. 21st, 1881, 
to Dec. 18th, 1881, at t%. 

Six Per Cent Method. 
Development of Pbincipzes. 

538. The interest of $1 at 6% 

For 1 yr., or 12 mo., is 6 cts., = .06 of the principal. 
For ^ yr., or 2 mo., is 1 cent, .= .01 of the principal. 
For -^ yr., or 1 mo., is 5 m., = .005 of the principal. 
For \ mo., or 6 d., is 1 m., = .001 of the principal. 
For -^ mo., or 1 d., is ^ m., = .000^ of the principal 

Hence, we derive the following 

Principles. 

i°. The interest of SI at 6%, is half as many cents as there 
are months in the given time. 

2°. The interest of SI at 6%, is one-sixth as many mills as 
there are days in the given time. 

10 
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539. To find the Interest, when the Principal, Rate, and Time 

are given. 

1. What is the iDterest of $250.26 for 1 yr. 3 mo. 21 d., 
at 6^ ? What is the amount ? 

ExPLA.— The interest of $1 for 15 mo. = .075 opkratiok. 

By 2% int. of $1 for 21 d. = ^0036 $250.26 Prin. 

Int. of $1 for 1 yr. 3 mo. 21 d. = .0785 .07 85 Int. $1. 

As the interest of $1 for the given time and 125130 

rate is $.0785, the interest of $250.26 must be o 00208 

$250.26 X .0785 = $19.64541 interest. ., J-. ^^ 

The prin. $250.26 + $19.64541 = $269.90541, ^^'^^"^ ■ 

Amount. Hence, the $19.645410, Ans, 

EuLB. — Multiply the principal by the interest of $1 
for the ^iven time, and rate. 

Notes. — 1. When the rate is greater or less than 6%, find the interest 
of the principal at 6 % for the given time ; then add to or subtract from it 
such a part of itself, as the given rate exceeds or falls short of 6 per cent. 

2. If the mills are 5 or more, it is customary to add 1 to the cents ; if 

less than 5, they are disregarded. 

3. Only three decimals are retained in the following Answers, and each 

answer is found by the rule under which the Example is placed. 

4. In finding the interest of $1 for days, it is sufficient for ordinary 
purposes to carry the decimals to four places. 

2. What is the amt. of $350.60 for 1 yr. 5 mo. 15 d., at 6% ? 

3. What is the int. of $56.19 for 4 mo. 3 d., at 1!% ? 

4. What is the int. of $242.83 for 7 mos. 18 d., at 6% ? 

5. Find the int. of $781.13 for 11 mo. 21 d., at 6%. 

6. Find the int of $968.84 for 2 yr. 10 mo. 26 d., at 6%. 

7. What is the int. of $639 for 18 mo. 29 d., at 7%? 

8. What is the int. of $745.13 for 17 d., at 5% ? 

9. What is the int. of $1237.63 for 8 mo. 3 d., at S% ? 

10. What is the int. of $2046i for 25 d., at 4t% ? 

11. Find the amount of $640.37^ for 9 mo. 15 d., at 10^. 

12. Find the amount of $2835.20 for 2 mo. 3 d., at 9%^ 

13. Find the amount of $4356.81 for 3 mo. 10 d., at 5^%. 

14. What is the int. of $12240 for 63 d., at ^% ? 

15. What is the int. of $350000 for 10 d., at 3^^ ? 
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Method by Days. 
540. 1. What is the interest of 1248.60 for 93 days, at 6^ ? 

OPBBATION. 

Analysis.— Since the interest for 30 1248.60 Prin. 

days is 5 mills, or -^^ of the principal, 93 No. d. 

for 1 day it is ,V of tAtt* o' Winr » hence, 74580 

tlie interest for 93 days is ^^ of the 
principal. And ^Jhr o^ $248. 60=($248.60 



223740 



X 93)-i-6000 = $3.86. Hence, the 6|000 ) 23|119.80 



$3,853, Ans. 

EuLE. — Multiply the principal by the nuiriber of days, 
and divide the product by 6000. 

2. Find the interest of $360 for 95 d., at t%. Ans. $6.65. 

What is the interest of 

3. $450 for 63 d. at %% ? 7. $600 for 63 days at 5^? 

4. $245.50 for 33 d. at 6^ ? 8. $735 for 45 days at 7^ ? 

5. $278.68 for 75 days at 6^ ? 9. $1200 for 60 d. at b% ? 

6. $500.75 for 130 days at 6^ ? 10. $1500 for 93 d. at %% ? 

Exact Interest. 

541. The methods based upon the supposition that 360 days 
make a year and 30 days a month, though common, are not 
strictly accurate. As a year contains 365 days, the int. found 
by these methods is y|-y, or -^ part of itself too large. Hence, 

542. To compute exact interest for months and days, 
find the interest by the 6% method and subtract from, 
it ^j part of itself (An. Int., Art 905, App.) 

1. What is the exact interest, at 6^, of $248.60 for 3 mo. 3d.? 

Ans, The interest at %% is $3,853, i^ part of which is $.053, 
and $3.853— $.053 = $3.80. 

2. What is the exact interest of $2568 for 93 d., at 6^ ? 

3. What is the exact interest of $5000 for 12 d.^ ^\%,\ 
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Partial Payments. 

543. Partial Payments are parts of a note paid at different 
times. 

544. A Promissory Note is a written promise to pay a speci- 
fied sum at a given time. 

545. The Maker is the person who signs the note. 

546. The Payee is the person to whom it is to be paid. 

547. The Holder is the person who has the note in his 
possession. 

548. Indorsements are partial payments^ the am Giant and 
date of which are written upon the back of notes and bonds. 

549. The Face of a note is the sum named in it. 

550. A Negotiable Note is one payable to the bearer, or to 
the order of the person named in it. 

Notes. — 1. A note payable to A. B., or *' order," is transferable by 
indorsement; if to A. B., or "bearer," it Is transferable by delivery. 
Treasury notes and bank bills belong to this class. 

2. If the words '* order " and ** bearer " are both omitted, the note can 
be collected only by the party named in it. 

551. An Indorser is a person who writes his name on the 
back of a note as security for its payment. 

552. The Maturity of a note is the day it becomes legally 
due. In most States a note does not mature until 3 days after 
the time named for its payment. 

These three days are called Bays of Grace. 

553. To compute Interest on notes and bonds, when Partial 

I^ayinents have been made. 

United States Rule. 

Find the amount of the principal to the time of the 
first payment, and subtracting the payment from it, find 
the amount of the remainder as a new principal, to the 
time of the next payment. 
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// the payment is less than the interest, find the 
amount of the principal to the time when the sum of 
the payments equals or exceeds the interest due; and 
subtract the sum of the paym^ents from this amount. 

Proceed in this manner to the time of settlement. 

Notes. — 1. The principles upon which the preceding rule is founded 
are, 1st. That payments must be applied first to discharge accrued 
interest, and then the remainder, if any, toward the discharge of the 
principal. 

2d. That only unpaid principal can draw interest. 

2. The following? examples show the common forms of promissory 
notes. The first is negotiable by indorsement ; the second by delivery ; the 
third is a Joint note, but not negotiable. 



$850. 



Washington, Jan. 1st, 1880. 



1. On demand I promise to pay to the order of Alexander 
Hunter, eight hundred fifty dollars, with interest at 6 per 
cent, value received, John Frakklin. 

The following payments were endorsed on this note : 

July 1st, 1880, received $100.62. 
Dec. 1st, 1880, received $15.28. 
Aug. 13th, 1881, received $175.75. 

What was due on taking up the note Jan 1st, 1882 ? 

BOLUnOK. 

Principal, dated Jan. 1st, 1880, 

Int. to 1st payt. July 1st, 1880 (6 mo.) (Art. 539), 

Amoxtntf 
1st payment, July 1st, 1880, 

Remainder, or new principal. 
Int. from 1st payt. to Dec. 1st (5 mo.) 
2d payt. less than int. due, 
Int. on same prin. to 3d payt., Aug. 18 (8 mo. 12 d.) 

Amounty 
8d payt., to be added to 2d, 

Remainder, or new principal. 
Int. to Jan. 1st, 1882 (4 mo. 18 d.) 

Balance due Jan. let, 1882, ^ V^^ 



• 


$850.00 
25.50 




= 875.50 
100.62 


$15.28 


= 774.88 
19.37 

82.54 


$175.75 


= 826.79 
= 191.03 

= 635.76 
14.62 
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$692^. BoeroN, Aug. 15th, 1879. 

2, Three months after date, I promise to pay John War- 
NEB, or bearer, six hundred and nifiety-two dollars and thirty- 
five cents, with interest at 6 per cent, value received. 

Samuel Johistson. 

Endorsed Nov. 15th, 1879, 1250.375. 
Endorsed March 1st, 1880, $65,625. 

How much was duo on the note, July 4th, 1881 ? 



*^^ Nbw Tobk, May lOih, 1878. 

3. For value received, we jointly and severally promise to pay 
James Monroe S Sons, five hundred dollars on demand, 
with interest at 7 per cent. 

George Johhsok. 

Henry Smith. 

The following sums were endorsed upon it : 

Received, Nov. 10th, 1878, $75. 
Received, March 22d, 1879, $100. 

What was due on taking up the note, Sept. 28th, 1879 ? 



^J229: Philadblphia, June 20th, 187a 

4. Six months after date, I promise to pay Messrs, Caret, 
Hart £ Oo,, or order, one thousand dollars, with interest at 
5 per cent, value received. 

Horace Prestok. 

Endorsed Jan. 10th, 1879, $125. 
Endorsed June 16th, 1879, $93. 
Endorsed Feb. 20th, 1880, $200. 

What was the balance due on the note, Aug. Ist, 1880 ? 

Note. — Massachusetts, New York, Pennsylvania, Ohio, Dlinois, and 
most of the other States have adopteJ this rule. (For Connecticut, Ver- 
mont, and New Hampshire methods, see Art. 906-908, Appendix.) 
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Mercantile Method. 

554. When Partial Payments are made on short notes or 
inlei'est accounts, business men commonly employ the follow- 
ing method : 

Find the amount of the whole debt to the time of set- 
tlement; also find the amount of each payment from 
the time it was made to the time of settlement. 

Subtract the amount of the payments from the amount 
of the debt ; the remainder will be the balance due. 



Si 16. 



Albany, March 21st, 1880. 



5. On demand, I promise to pay to the order of Henry 

Patton, four hundred and sixteen dollars, with interest at 

7 per ce7it, value received. 

JoHK Mabshall. 

Eeceived on the above note the following sums : 

June 15th, 1880, $35.00. 
Oct. 9th, 1880, $23.00. 
Jan. 12th, 1881, $68.00. 

What was due on the note, Sept. 21st, 1881 ? 

SOIiUTION. 

Principal, dated March 21st, 1880, $416,000 

Int. to settlement (1 yr. 6 mo.), at 7^, 48.680 

Amount, Sept. 21st, 1881, = 459.680 

Ist payt., $35.00, Time (1 yr. 3 mo. 6 d.), Amount = $38,103 

2d payt., $23.00, Time (11 mo. 12 d.). Amount = 24.630 

3d payt., $68.00, Time (8 mo. 9 d.). Amount = 71.292 

Amount of the payments, = 183.925 

Balance due Sept. 21st, 1881, $325,755 

6. A bill of goods amounting to $750, was to be paid Jan. 
1st, 1880. Eeceived June 10th, $145 ; Sept. 23d, $465 ; Oct. 
3d, $23 ; what was due on the bill Dec. 31st, 1880, int. 6% ? - 

7. An account of $1200 due March 3d, received the follow- 
ing payments: June 1st, $310; Aug. 7th, $219; Oct. 17th, 
$200 ; what was due on the 27th of the following Dec, allowing 
7% interest ? 
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PROBLEM II. 

555. To And the Mate, when the Principal, Interest, and Time 

are given. 

1. At what rate of interest must $236 be loaned, to gain 
$17.70 in 1 year and 3 months? 

Analysis.— The int. of $236 for 1 yr. at 1 % = $236 x .01 = $2.36 
The int. for 3 mo. (J yr.) = $2.36 x } = .59 

The int. for 1 yr. 3 mo. at 1% = $2.95 

Now as $2.95 gain requires 1 % , $17.70 gain requires as many per cent 
as $2.95 are contained times in $17.70, or 6%, Ans. Hence, the 

EuLE. — Divide the given interest by the interest of the 
principal, at 1 per cent for the time. 

Formula. — Rate = Interest -h {Prin. x 1% X Time). 

Note. — When the amount is given the principal and interest may be 
said to be giTien. For, the amt. = the prin. + int. ; hence, amt. — int.= the 
prin. ; and amt. —prin. = the int. 

2. At what rate per cent must $450 be loaned, to gain $t56.60 
interest in 1 year and 6 months ? 

3. At what per cent must $750 be loaned, to gain $225 in 
4 years ? 

4. A man has $8000 which he wishes to loan for $500 per 
annum ; at what per cent must he loan it ? 

5. A gentleman deposited $1250 in a savings bank, for which 
he received $31.25 every 6 months; what per cent interest did 
he receive on his money ? 

6. A capitalist invested $92G0 in railroad stock, and drew a 
semi-annual dividend of 1416.70 ; what rate per cent interest 
did he receive on his money ? 

7. A man built a hotel costing $175000, and rented it for 
$8750 per year ; what per cent int. did his money yield him? 

8. A man gave his note payable in 1 year and 3 months for 
$640, and at its maturity paid $688 ; what was the rate of 
interest ? 

9. At what rate must $865 be loaned for 2 years to yield 
$129.75 interest? 
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PROBLEM III. 

556. To find the Time when the Principal, Interest, and Rate 

are given. 

1. In what time will $500 gain $45 at ^% ? 

Analysis.-— The interest of $500 for 1 yr. at 6% is $30. opibation. 

Therefore, to gain $45 will require the same principal as 30 ) $45.00 

many years as $30 are contained times in $45 j and $45 -i- 4~ TT" 
$30 = 1.5 or 1^ years, An 8. Hence, the 

EuLE. — Divide the given interest by the interest of the 
principal for 1 year, at the given rate. 

Formula. — Time = Int. -r- {Prin. x Rate). 

Notes. — 1. If the quotient contains decimals, reduce them to months 
and days. (Art. 402.) 

2. If the amount is given instead of the principal or the interest, find 
the part omitted, and proceed as aliove. 

3. At 100%, any sum will dotMe itself in 1 year; therefore, any per 
cent will require as many years to double the principal, as the given per 
cent is contained times in 100^. 

2. In what time will $4500 gain $430 at b% ? 

3. How long will it take $5000 to earn $5000 at 6^ ? 

4. How long will it take any sum to double itself at 4^ ? 
5^? 6^? 7^? 10^? 



PROBLEM IV. 

557. To find the Principal^ when the Interest, Rate, and Time 

are given. 

1. What principal at 6^ will yield $225 interest in 2 yr. 6 mo. ? 

Analysis. — At 6 % , the interest of $1 for 2 yr. 6 mo. operation. 

is $.15, therefore, $225 must be the int. of as many .15 ) 225.00 
dollars as $.15 are contained times in $225, and . ii kat 

$225 H- $.15 = $1500, Ans. Hence, the ^^**' ^^^^^ 

EuLE. — Divide the given interest by the interest of $1 
for the given time and rate, expressed decivially. 

Formula. — Principal = Interest -r- {Rate y. T\m^\, 
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2. What principal at 7^ will yield $500 in 1 year ? 

3. At ^0 what principal will yield *350 in 6 months ? 

4. What principal at 5;^ will yield WOO in 7 mo. 15 d. ? 

6. AVhat sum must a father invest at 6;^, that his son, now 
18 yr. old may have *5000 when he is 21 ? (Art. 556, N. 2.) 

6. What sum loaned at 1^/ a mo. will amount to $500 in 1 yr.? 

7. Wliat sum must be loaned at 4^ a year to amount to 
$1200 in 8 months ? 



Compound Interest. 

558. Compound Interest is the interest of the principal and 
of the unpaid interest after it becomes due. 

559. To compute Cotni>onnd Interest, when the Principal, Rate 

and time of compounding it are given. 

I. What is the compound interest of $500 for 3 years at 6% ? 

Principal, = $500 

Int. for l8t year, $500 x .06, 30 

Amt. for 1 yr., or 2d prin., = 530 

Int. for 2d year, $530 x .06, 31.80 

Amt. for 2 yr., or 3d prin., = 661.80 

Int. for 3d year, $561.80 x M, 33.71 

Amt. for 3 years, = 595.51 

Original principal to be subtracted, 500 

Compound int. for 3 years, = 95.51 

Hence, the 

EULE. — I. Find the amount of the principal for the 
first period. Treat this amount as a neiv principal, and 
find the amount due on it for the next period, and so on 
through the whole time 

II. Subtract the given principal from the last amount, 
and the remainder jvill he the compound interest. 

Note. — If there are months or days after the last rcp^ular period at 
which the interest is comiwunded, find the interest on tlie amount last 
obtained for them, and add it to the same, before subtracting tlie principal. 
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2. What is the compound int. of 1450 for 3 yr. 6 mo., at 6^ ? 

3. What is the compound int. of 1550 for 3 yr. 4 mo., at 7% ? 

4. What is the compound int. of $850 for 4 yr. 6 mo., at b% ? 
6. What is the com. int. of 1865 for 5 yr., at 7% ? 

6. What is the amt of $950 for 6 yr. 3 mo., at 5%, com. int.? 



560. Table showing the amount of II, at 3, 3^, 4, 5, and 6% 
compound interest, for any number of years from 1 to 20. 



Yrs 

I, 


'. 3%. 


3i%. 


4%. 


5%. 


6%. 


1.030 000 


1.035 000 


1.040 000 


1.050 000 


1.060 000 


2 


1.060 900 


1. 071 225 


1. 08 1 600 


1. 102 500 


1.123 600 


3 


1.092 727 


1. 108 718 


1. 124 864 


1. 157 625 


1. 191 016 


4 


• 1. 125 509 


1. 147 523 


1. 169 859 


1.2x5506 


1.262 477 


5- 


• I.159274 


1. 187 686 


1. 216 653 


1.276 282 


1.338226 


6 


. 1. 194 052 


1.229255 


1.265319 


1.340 096 


1. 418 519 


7 


1.229874 


1.272 279 


1-315932 


1.407 100 


1.503630 


8 


1.266 770 


1. 316 809 


1.368569 


1.477 455 


1.593848 


9 


' 1-304773 


1.362897 


1.423312 


1. 551 328 


1.689 479 


lO 


. 1.343 916 


1.410599 


1.480 244 


1.628895 


1.790848 


II, 


. 1.384 234 


1.459970 


1-539 451 


1.710339 


1.898 299 


12, 


. 1.425 761 


1.511 069 


1.601 032 


1.795856 


2.012 196 


13- 


1.468534 


1.563956 


1.665074 


1.885 649 


2.132 928 


14. 


r.512 590 


1.618 695 


1. 731 676 


' 1.979 932 


2.260 904 


^5- 


1.557967 


1.675349 


1.800 944 


2.078 928 


2.396558 


16, 


1.604 706 


1.733986 


1.872 981 


2.182875 


2.540352 


17. 


1.652 848 


1.794676 


1.947 900 


2.292 018 


2.692 773 


18. 


1.702433 


1.857489 


2.025 817 


2.406 619 


2.854339 


19. 


« 1.753506 


1.922 501 


2. 106 849 


2.526950 


3.025 600 


20, 


1.806 III 


1.989 789 


2. 191 123 


2.653 298 


3.207 135 



Note. — Compound interest cannot be collected by law ; but a creditor 
may receive it, without incurring the penalty of usury. Savings Banks 
pay it to all depositors who do not draw their interest when. d53A» 
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661- 1. What is the int. and ami of 12000 for 10 yr. at 3^ ? 

Solution.— Tabular amt. of |1 for 10 yr. at 3%, $1.343916x2000 
= $2687.832, amt. for 10 yr. And $2087.832-12000 prin. = $687,832, 
Com. Int, for 10 years. Hence, the 

EuLE. — I. Midtiply the tabular amoxint of $1 for the 
given time and rate by the principal ; the product will 
be the amount. 

II. From the amount subtract the principal, and the 
ren^ainder will be the compound interest. 

Notes. — 1. If the given number of years exceed that in the Table, find 
the amount for any convenient period, as half the given years; then on this 
amount for the remaining period. 

2. If interest is compounded semi-annually take | the given rate and 
twice the number of years ; if compounded quarterly, take J the given 
rate and 4 times the number of years. 

2. What is the amt. of $3500 for G jr., at 5% com. interest ? 

3. What is the amount of $350 for 12 years, at 4^ ? 

4. What is the com. int. of $4G9 for 15 years, at 3%? 

5. What is the com. int. of $500 for 24 years, at 6% ? 

6. What is the com. int. of 8650 for 30 years, at 3^%? 

7. What is the amount of 11000 for 3 yr., at 6% compound 
interest, payable semi-annually ? 

8. What is the amount of $1200 for 2 years, at 12^ compound 
interest, payable quarterly ? 

9. What is the amt. of $1500 for 5 yr. 3 mo., at 5% com. int. ? 



Questions. 

524. What is interest ? 525. Principal ? 526. Rate ? 527. Amount v 
528. What is simple int. ? 529. Legal interest? 530. Usury? 

536. The general method of computing interest ? 539. The 6% method ? 
540. Tlie method by days ? 542. Exact interest ? 

543. What are Partial payments? 544. Promissory note? 549. The 
face of a note V 550. A negotiable note ? 552. The maturity of a note ? 
548. Indorsements? 553. U. S. Rule for partial payments? 

555. How find the rate? 556. The time? 557. The principal ? 658. 
Compound Interest ? 559. How computed ? 




ISCOUNT. 



* ^ 



Oral Exercises. 

562. 1, The price of a watch was $50, but for cash it was 
sold at 10^ off ; how much was the deduction ? 

Analysis. — 1% of $50 is 50 cents, and 10 fc is 10 times .50, or |5; 
hence the deduction was $5, An8. 

2. A man asked 1200 for a horse, but for cash would take 
6% off ; how much was deducted ? 

3. A merchant sold a bill of goods amounting to $500, and 
for cash deducted 0% ; how much was deducted ? . 

4. A man owed $800 on Acct, and settled it for cash at 4:% 
off ; what was the deduction ? 

6. K you borrow $300 and pay 6% in advance for its use, 
how much is deducted from the loan ? 



True Discount. 

563. Disconnt is a deduction from a stated price, or from a 
debt paid before it is due. 

564. True Disconnt is the difference between the face of a 
debt and its present worth. 

The Present Worth of a debt, due at some future time with- 
out interest, is the sum which put at int-erest at the legal 
rate will amount to the debt when it becomes due. 

565. To find the Present Worth and True Discount. 

1. What IS the present worth and true discount ot ^^It^^^coc^ 
in 1 year and 8 months, at G%? 
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Analysis. — The amoant of $1, at 6%, for 1 yr. 8 mo. = $1.10. Since 
$1.10 is the amt. of $1, at 6% for the given time, $378 is the amt. of as 
many dollars for the same time and rate« as $1.10 is contained times in 
$378, and $378-!-$1.10 = $343.64, present worth. Then $378 - $343.64 
= $34.36, the true discount. Hence^ the 

EuLE. — ^I. Divide the debt by the amount of $1 for the 
given time and rate; the quotient will he the present worth-. 

II. Subtract the present worth from the debt, and tlve 
remainder wUl be the true discount. 

Find the present worth and true discount of 

2. $850. 25, due in 1^ years, at 6%. 

3. $1272.50, due in 1 yr. 3 mo., at 7^. 

4. $2895, payable in 2 years, at 6%. 

6. $5650.75, payable in di years, at 4^%. 

6. $10000, due in 1 yr. 5 mo., at 3^%. 

7. What is the difference between the interest and true dis- 
count of $12250, for 1 year, at 6% ? 

8. Bought a farm for $4822, payable in 2^ years without 
interest, but for cash 20^ discount ; what was the true 
discount ? 

9. When money is worth 6^, which is preferable, $12000 
cash, or $13000 payable in 1 year ? 



Bank Discount. 

566. Bank Discount is simple interest, paid in advance. 

567. The Proceeds of a note are the part paid to the owner ; 
the Discount is the part deducted. 

568. The Maturity of a note is on its last day of grace. 

Note. — If the last day of grace occurs on Sunday or a legal holiday, the 
note matures on the preceding day. 

569. The Term of Discount is the time from the date 
of discount to the maturity of the note. 
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570. To find the Bank lyiscotint and Broceeds, when the Face 

of a note, Rate, and Time are given. 

1. What is the bank discount of $368 for 3 mo. at 6^? 
What are the proceeds ? 

Solution. — The fece of the note = $368 

Int. of $1 for 3 mo. and grace at 6% = .0155 

Discount = $5,704 

Proceeds, $368- $5. 704 = $362,296. Hence, the 

EuLE. — Find the interest of the note at the given rate 
for three days more than the specified time ; the result 
is the discount. 

Subtract the discount from the face of the note; the 
remainder will be the proceeds. 

Note. — If a note is on interest, find its amount at maturity, and 
taking this as the face of the note, cast the interest on it as above. 

2. Find the proceeds of a note of $650, due in 3 mo., at 6%. 

3. Find the proceeds of a draft of $825, on 60 days, at 6%. 

4. Find the maturity and term of discount of a note of 
$1250, at 5% int., on 60 days, dated July 1st, 1880, and dis- 
counted Aug. 21st, 1880, at 6%, What were the proceeds? 

6. Find the difference between the true and bank discount 
on $4000 for 1 year, allowing each 3 days grace, at 7% ? 

6. A merchant bought $6500 worth of goods for cash, sold 
them on 4 months, at 15^ advance, and got the note dis- 
counted at 6% to pay the bill. How much did he make ? 

571. To find the Face of a note, when the Proceeds, Rate, and 

Time are given. 

1. For what sum must a note be made on 4 months, that 
the proceeds may be $640, discounted at 6% ? 

Solution.— The bank discount of $1 for 4 mo. 3 d. = $.0205 

The proceeds of $1 = $l-$.0205 = $.9795 

Therefore, The face of the note is $640-!- $.9795 = $653,394 
Hence, the 

Rule. — Divide the given proceeds by the proceeds of $1 
for the given time and rate. 
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2. What must be the face of a note on 6 months, discounted 
at 7^, that the proceeds may be 1500 ? 

3. The avails of a note were $4350.90, the tenn 4 months, 
and the rate of discount %% ; what was the face of the note ? 

4. How large a note on 3 months, must I have discounted at 
^%y to reaUze $5260 ready money ? 

Commercial Discount. 

572. Commercial Disconnt is a per cent deducted from the 
face of bills, the list price of goods, etc. 

573. The Net Price of goods is the sum received for them. 

574. To find Conunercial Discount , when the rate is given. 

1. What is the commercial discount on goods, the list price 
of which is $235, sold at b% off ? 

Solution.— 5% is .05, and $335 x .05 = $11.75, Am. 

2. What was the net price received for a parlor organ, whose 
list price was $450 on 3 mo., at 7^ off for cash ? 

3. What is the net value of a bill of books, amounting to 
$568.50, on 60 days, at 10^^ off for cash ? 

4. After b% had been deducted from the list price, a bill 
of goods was sold for $625 ; what was the list price ? 

6. Sold a bill of goods amounting to $850, on 4 mo., at S% 
discount, and deducted b% for cash ; what was the net price ? 

Solution.— $850 x .08 = $68. And $a50-$68 = $782. 

Again, $783 x .05 = $39.10, and $783-$39.10 = $742.90. Hence, the 

Rule. — Deduct the discount from the marhed price, 
and from the remainder take the discount for cash, 

6. What is the net value of a bill of goods amounting to 
$2560, sold at 10^ discount and 4c% off for cash ? 

7. What is the net value of a cargo of flour invoiced at 
$3765, at 12^ discount and b% off for cash ? 

8. Find the net value of a bill amounting to $4372, at lb% 
discount and 2\% off for cash ? 
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9. Find the sum received for a sale of goods marked at 
$6500, at %% discount and ^;% off for cash ? 

10. What is the cash value of a bill of 110000, at 1% discount 
and 4^^ off for cash ? 

11. Find the net value of the following : 63 lb. tea, at 88 cts., 
sold on 3 mo., %% off ; 95 boxes of starch, at 68 cts., 4% off ; 
54 drums of figs, at 75 cts., 4^ off ; 85 bbL flour, at $7.50, 10% 
off ; allowing 4^ discount for cash. 

575. To Mark goods so that a given per cent may be deducted 

and leave a given per cent profit. 

1. Bought ladies' hats at 15.10; what price must they be 
marked, that 15^ may be deducted and leave %0% profit ? 

Analysis. —The selliDg price is 120% of $5.10, and |5.10 x 1.20 =$6.12. 
But the marked price is to be dimiDished by 15% of itself, and 100% — 
15% = 85% ; hence, $6.12 is 85% of the marked price. Now $6.12 h- .85 
= $7.20, the marked price. (Art;. 466.) Hence, the 

EuLE. — Find the selling price and divide it by 1 minus 
the given per cent to he deducted; the quotient wiZL he 
the marked price. 

2. Paid $56 for a sewing machine ; what must I ask for it 
that I may abate 5% and sell it at a gain of 25^ ? 

3. A shoe dealer paid $3.60 a pair for boots ; what must he 
ask for them that he may deduct 12JJg and make 16f ^ ? 

4. A jeweller bought diamond rings at $120 ; what must he 
ask for them that he may abate 4% and still make 20^ ? 

5. Bought a piano for $250 ; what must I ask for it that I 
may deduct 20^ and leave a profit of 20^ ? 

Questions. 

563. What is discount ? 564. True discount ? The present worth of a 
debt? 566. How found? 

566. What is bank discount ? 667. The proceeds of a note ? 668. When 
does a note mature ? 569. What is the term of discount ? ' 

570. How find the discount of a note ? The proceeds ? • 571. How find 
the face of a note that the proceeds may be a given sum ? 672. What \& 
commercial disooont ? 578. What is the net ^^tie^ ol ^gc)icA^\ 
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DeVULOPMENT of JpRINCIPLBa. 

576. 1. How long must $1 be kept on interest to equal the 
interest of 12 for 3 mo. at the same rate per cent ? 

Analysis. — As $2 are twice $1, at the same rate $1 must be kept on 
interest twice as long as ^2, and 2 times 3 mo. are 6 months, Ans, 

2. How long must $2 be kept on interest to equal the interest 
of $8 for 3 months ? 

3. How long must $3 be kept on interest to balance the 
interest of $9 for 4 months ? 

4. How long must $10 be kept to balance the interest of $5 
for 4 months ? 

Analysis. — $10 is twice $5 ; therefore, $10 must be kept half as long 
as $5, and ^ of 4 mo. is 2 months, Ans. 

6. How long will it take $30 to balance the interest of $10 
for 6 months ? 

6. In what time will the interest of $200 balance the interest 
of $50 for 8 months ? 

577. From the examples above we derive the following 

PrI N CI PLES. 

i°. The rate and time remami7ig the same, 
Double the principal produces tivice the interest. 
Half the principal produces half the interest, etc. 

^°. The rate and principal remaining the same, 

Double the time produces twice the interest. 

Half the time produces half the interest, etc. Hence, 

578. The interest of any given principal for 1 year, 1 monthy 
or 1 day, is the same as the interest ofl dollar for as many years^ 
months, or days, as there are dollars in the given principaX. 
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579. Equation of Fa3rment8 is the method of finding the 
average time for the payment of several debts, due at different 
times, without loss of interest to either party. 

580. The Average or Equated time is the date when the 
several payments may be made at one time. 

581. The Term of Credit is the time before a debt becomes 
due. 

582. The Average Term of Credit is the time at which debts 
due at different times may be equitably paid. 

Written Exercises. 

583. To find the Avei*age Time, when the items have the same 

date, but different terms of credit. 

1. Bought Oct. 10th, 1880, the following bills of goods, for 
which I was to pay $485 cash, $200 in 2 mo. ; $275 in 4 mo. ; 
and $360 in 5 mo. ; what is the average time and the date, 
when these bills may be paid without loss to either party? 

Explanation.— The first bill is cash and opbratiok. 

has no interest. The int. of |200 for 3 mo. $485 X = 

is the same as the int. of $1 for 400 mo. 200 X 2 = 400 

(Prin. 1\) The int. of $275 for 4 mo. is the ^ryK a __ noo 

same as that of $1 for 1100 mo. The int. of ^/O X 4: — IIUU 

$360 for 5 mo. is the same as that of $1 for ^^Q X 5 = 1800 

1800 months. Therefore, the amount of $1320 3300 

interest due on the whole debt, is equal to 

the interest on $1 for 3300 mo. Now as $1 is entitled to int. for 8300 
months, the whole debt $1320 is entitled to interest for ^hj^ of 3300 mo., 
and 3300 4- 1320 = 2^ months, the average term of credit 

And 24 mo. added to Oct. 10th, 1880 = Dec. 26th. 1880, the date of 
payment. Hence, the 

EuLE. — Multiply each item by its term of credit, and 
divide the sum, of the products by the sum, of the item^s. 
Tfie quotient ivill be the average term of credit. 

Adding the average term of credit to the date of the 
Bill, ivUl give the date of paym^ent. 

Notes. — 1. When an item contains cents, if less than 50, they are 
rejected ; if 50 or more, $1 is added 
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2. In tbe qaotient, a fraction less than ^ d., is rejected ; if ^ d. or more^ 
1 day is added. 

2. A merchant buys goods, and agrees to pay $400 down, 
$400 in 4 months, and $400 in 8 months ; what is the average 
time of the whole ? 

3. A man borrows $600, and agrees to pay $100 in 2 months, 
$200 in 5 months, and the balance in 8 months; when can he 
justly pay the whole at once? 

4. A man buys a house for $1600, and agrees to pay $400 
down, and the rest in 3 equal annual instalments ; what is the 
average term of credit ? 

6. I have $1200 owing to me, \ of which is now due; \ of it 
will be due in 4 months, and the remainder in 8 months ; what 
is the average term of credit ? 

6. A grocer bought goods amounting to $1500, for which he 
was to pay $250 down, $300 in 4 months, and $950 in 9 
months ; when may he pay the whole at once ? 

7. A young man bought a farm for $2000, and agrees to pay 
$500 down, and the balance in 5 equal annual instalments; 
what is the average term of credit ? 

584. To find the Avercige Time, when the terms of credit are 
different, and begin at different dates. 

8. Bought goods as follows : March 1st, 1880, $200 on 2 mo.; 
April 6th, $800 on 4 mo. ; June 17th, $1000 on 3 mo. ; what is 
the average time and date of payment ? 

OPEBATIOK. 

$200 due May 1, OOd. x 200 = 00 

800 *' Aug. 6, 97 d. x 800 = 77600 

1000 " Sept. 17, 139 d. x 1000 = 139000 

2000 ) 2 16600 

The average time is 108 d. (Art. 583, N.) 108 
Date of payment 108 d. from May Ist, or Aug. 17th, 1880. 

Explanation. — Taking as the standard the earliest date at which 
either of the items becomes due (May 1st;, the term of credit to Aug. 6, is 
97 d., to Sept. 17ih, 139 days. The average term of credit is therefore 
108 days, and the date of payment is Aug. 17th, 1880. Hence, the 
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EuLE. — I. Find the date when each item matures. 
Take the first day of the month in which the earliest 
item becomes due as a standard, and find the number of 
days from this to the maturity of each of the other items. 

• 

II. Multiply each item^ by its nurnber of days, and 
divide the sum/ of the products by the sum of the items 
The quotient wiU be the average term, of credit. 

in. Add the average time to the standard date, and 
tJie result wUl be the equitable date of payment. 

Note. — Any date may be assumed as the standardy but it is most 
convenient to take the^r^ day of the month in which the ea/rliest item 
falls due. 

9. Bought the following amount of goods on 4 months' 
credit : March 10th, 1879, 1200 ; April 15th, *160 ; May 1st, 
$440 ; at what time is the amount payable ? 

10. Bought the following bills on 8 months : July 5th, 1879, 
1620.25 ; Aug. 11th, $240.56 ; Sept. 20th, $321.64 ; Oct. 12th, 
$510.38 ; Nov. 1st, $308.17 ; when ought a note for the whole 
amount to be dated ? 

11. A merchant bought the following bills of goods : March 
19th, $350 on 4 mo.; April 1st, $430 on 130 days; May 16th, 
$540 on 95 days; June 10th, $730 on 3 mo.; what is the 
average time for payment of the whole ? 

12. Bought the following bills of goods on 90 days' credit : 
May 10th, $375.63; May 18th, $738.45; June 3d, $860.40; 
June 17th, $692.38 ; July 3d, $379.68 ; July 12th, $417.13; at 
what time will the whole be due at once ? 

13. A grocer sold the following amount of goods : June Sd^ 
$380 on 90 days' credit ; June 10th, $485 on 30 d. ; July 
21st, $834 on 60 d. ; July 27th, $573 on 110 d. ; Aug. 2d, 
$485 on 80 d. ; when will the whole be due ? 

14. Sold the following bills of goods on 3 months ; Sept 
5th, 1880, $1163.25; Sept. 20th, $2368.41 ; Oct. 7th, $3561.34; 
Oct. 23d, $840.90; Nov. 13th, $1307.63; at what time must 
a note for the whole amount be dated to give the buyer the 
sjiecified credit ? 
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AvERAO-iNO- Accounts. 

585. Averaging an Account is finding the equated time at 
which the balance may be paid. 



586. To find the Average Time for settling an account. 

1. Find the equated time and date of paying the balance of 
the following account : 

Dr. JoHN^ Hamiltgis^ in acct. with Henry Mobgan. Cr. 



1881. 

Jan. 5 
Feb. 26 
March 28 


For Mdse. 2 mo. 

'' " 3 mo. 

" 1 mo. 


*300 
200 
500 


1881. 

, Jan. 25 

; March 28 

May 25 


By Draft 90 d, 
'' Cash. 
" Cash. 


$200 
300 
100 



OFBBATION. 



Due. 


Amt. 


March 5 


$300 


May 26 


200 


April 28 


500 



Time. 
4d. 

86 

58 



$1000 
600 



BaJ. $400 



Prod. 

1200 
17200 
29000 

47400 
28200 

) 19200 ( 48 days. 



Due. 


Amt. 


Time. 


Apr. 28 


$200 


58 d. 


March 28 


300 


27 


May 25 


100 


85 



600 



Prod. 

11600 
8100 
8500 

28200 



Ans. Bal. $400, due in 48 days from March 1st, or April 18th. 

Explanation. — Having found when each item of deht and credit 
becomes due, by adding its term of credit to its date, we assume as the 
standard date the first day of the month in which the earliest item on either 
side of the account matures, viz. : March 1st. 

Multiply each item on both sides by the number of days between the 
standard date and the maturity of each item, and divide the difference 
between the sums of the products (19200), by the difference between the 
sums of the items (400). The quotient is the average time of payment. 

Since the equated time requires the interest of $1 for 19200 days, it will 
require $400, -^l-f^ part as long, and 19200-^400 = 48 ; and 48 days added 
to March Ist ^ves April 18th. Hence, the 
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EuLE. — I. Write the date at which each item on both 
sides viatiires, and assume the first day of the month in 
which the earliest item on either side becomes due, as 
the standard date. Find the nurnber of days from this 
standard to the maturity of the respective items. 
(Art. 583, N.) 

II. Multiply each item by its nurrvber of days, and 
divide the difference between the sums of products by the 
difference between the sums of items ; the quotient vjill 
be the average time, 

III. If the greater sum of items and the greater sum 
of products are both on the same side, add the average 
time to the assumed date; if on opposite sides, subtract 
it ; and the result will be the date when the balance of 
the account is equitcibly due. 

Notes. — 1. In finding the maturity of notes and drafts, 3 days grace 
should be added to the specified time of payment. 

2. When no time of credit is mentioned, the transaction is understood 
to be for cash, and its payment due at once. 



2. Find the average time of paying the following account : 
Dr, George Hadlet. CV. 



1880. 






1880. 






March 1 


To Mdse. 


$500 


Apr. 12 


By Draft, 20 d. 


*300 


Apr. 5 


" 2 mo. 


700 


May 10 


'' Cash. 


540 


May 20 


" « 4 mo. 


650 


June 4 


i( « 


500 



3. At what date can the balance of the following account be 
equitably paid ? 



Dr. 



W. H. Hen^debson. 



Or. 



1881. 


- — — ' — —--... •■ - 




1881. 






Apr. 7 


To Mdse., 2 mo. 


$300 


May 1 


To Mdse., 60 d. 


*350 


July 5 


" 1 mo. 


500 


June 10 


" " 30 d. 


500 


Aug. 10 


" " 1 mo. 


400 


Aug. 30 


" Cash. 


[ aOQ 
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4. Average the following account : 
Dr. James Beown & Co. 



Cr. 



1883. 

Jan. 10 

" 25 

Apr. 20 


To Mdse., 3 mo. 
" '' 30 d. 
" '' 2 mo. 


1400 
265 
850 


1882. 

Jan. 1 
Feb. 10 
March 1 


By Bal. of Acct 
" Note, 3 mo. 
" Draft, 30 d. 


$485 

2500 

260 



6. Balance the following account : 
Dr. C. J. Hammon^d. 



Or. 



1880. 






1880. 






Jan. 20 


To Sundries, 30 d. 


$500 


Jan. 20 


By real estate 60 d. 


1400 


Feb. 12 


60d. 


340 


March 1 


" Draft 60 d. 


200 


March 1 


30 d. 


300 


'' 20 


'' Cash. 


400 



6. Average the following account : 
Dr. IIenuy Raymond & Co. 



Cr. 



1881. 






1881. 






Aug. 10 


To Mdse., 60 d. 


$150 


Aug. 25 


By Mdse., 30 d. 


$500 


Oct. 1 


'' Cash. 


350 


Sept. 20 


20 d. 


300 


" 18 


'' Dft. 30 d. 


200 









7. Find when the balance of the following account becomes 
due : 

A. B. bought of C. D., July 10th, 1882, merchandise $350 ; 
Aug. 11th, $460 ; Sept. 9th, $570; Sept. 14th, $840; Oct. 18th, 
$780. The former paid August 1st, $260 ; Sept. 30th, in grain 
$340 ; Oct. 5th, cash $500 ; Oct. 21st, $625. 

Qu ESTIONS. 

577. When the time and rate of interest remain the same, what is the 
effect of doubling the principal ? The principal and rate remaining the 
same, what is the effect of doubling the time ? 

579. What is equation of payments? 580. What is average or equated 
time? 581, The t^rm of credit ? 586. Describe the process of averaging 
accounts. 
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587. A Corporation is a company authorized by law U 
transact business as a single individual, having the same right 



to 

's 



and obligations. 



588. Stock is the Capital or money used by a corporation in 
carrying on its business. 

589. A Share is one of the equal parts into which the stock 
is divided. 

Note. — The valtie of a share varies in different companies. It is usu- 
ally $100, and will be so regarded in this work, unless otherwise stated. 

590. A Certificate of Stock is a written instrument issued by 
a corporation, stating the number of shares to which the 
holder is entitled, and the original value of each share. 

591. The Far Value of stock is the sum named in the 
certificate. 

592. The Market Value is the sum for which it sells. 

Notes. — 1. When shares sell for their nominal value, they are at par ; 
when they sell for morey they are above pa/r, or at a premium ; when they 
3ell for le%%y they are heJLow par, or at a discount. 

2. When stocks sell at par they are often quoted at 100 ; when at 7% 
above par, they are quoted at 107, or at 7% premium ; when at 15% below 
par, they are quoted at 85, or at 15% discount 

593. An Assessment is a percentage required of stockholdei*s 
to replace losses, etc. 

594. The Gross Earnings of a company are its entire 
receipts. 

11 
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595. The Net Earnings ai*e the remainder after all expenses 
are deducted. 

596. A Dividend is a percentage divided among the 
stock-holders. 

597. A Bond is a written agreement to pay a sum of money 
at or before a specified time. 

Notes. — 1. U. S. Bonds are generally designated according to the rates 
of interest they bear. Thus, U. S. 5's denote bonds issaed by the United 
States bearing 5% interest ; U. S. 4's, those bearing 4%, etc. 

2. Bonds of States, cities, corporations, etc.. are named by combining 
the rate of interest they bear with the name of the State, corporation, etc., 
by which they are issued •, as, Ohio 6's, N. Y. Central 5's, etc. 

598. A Coupon is a certificate of interest due on a bond, to 
be cut off when paid, as a receipt. 

599. The term Stocks is applied to government, state, city, 
and railroad bonds, to the capital of banks, etc. 

600. Premiums, discounts, dividends, and assessments are 
calculated by Percentage. 

The 'par value of the stock is the iase ; the per cent of pre- 
mium or discount is the rate ; the premium or discount is the 
percentage ; the par value plus the premium is ^the amount ; 
and the par value minus the discount is the difference. 

Written Exercises. 

601. To find the Premium, Discount, Dividend, etc., fk*om the Par 

Value and Rate. 

Formula. — Premium, etc. = Par Value x Eate. 

1. What is the premium, at 7%, on 40 shares of bank stock ? 

2. What is the discount, at 15%, on 50 shares of railroad 
stock ? 

3. What is the dividend, at 6%, on 85 shares of telegraph 
stock ? 

4. Find the assessment, at lOj^, on 42 shares of oil stock ? 
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602. To find the Market Value of Stock fk*om the Par Value 

and the Premium or Discount. 

T7 Ttr 1 X TT 1 ( ^^^ Value + Fremiufn. 

Formula. — Market Valm = k „ tt ? r,- 

{ Far Value — Discount, 

5. Required the market value of 23 shares of bank stock, at 
i premium ? 

6. Find the market value of 28 shares of telegraph stock, at 
7^ discount ? 

7. What cost 87 shares of iron mountain stock, at 16% pre- 
mium and brokerage i% ? 

8. Find the cost of 150 shares of insurance stock, at 8^% dis- 
count, brokerage ^% ? 

9. What is the cost of 100 shares of N. Y. and New Haven 
E. R. stock, at 125, brokerage ^% ? 

Oral Exercises. 

603. 1. A premium of $20 was paid on 4 shares of bank 
stock ; what was the rate per cent ? 

Analysis. — Since 4 shares pay $20, one share ($100) pays ^ of $20, or 
$5. Therefore, the rate was yj^, or 5%. 

2. Bought 10 shares of stock for which a premium of $40 
was paid ; what was the rate of premium ? 

3. Paid a premium of $50 on 20 shares of oil stock ; what 
was the rate per cent ? 

4. Sold 15 shares of mining stock for $75 ; what was the 
rate of discount ? 

Written Exercises. 

604. To find the Rate from the Par Value, the Premium, 

Discount, Dividend, etc. 

1. The gross receipts of a manufacturing company are 
$17250, the expenses are $6250, and its capital iSQC^^^Qk \ ^V^ 
per cent dividend can it make? 
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Analysis.— The receipts less expenses are $17250— $6250 = $11000. 
Now as $50000 are entitled to $11000, $1 is entitled to $11000-^ $50000 
= .22, or 22 % . Hence, the 

^ T^ . \ Premium, Discount, ) r, -rr •, 

Formula. — Rate = { 7^..,, ^ r-r- Par Value, 

{ Dividend, etc, ) 

2. A premium of $375 was paid for 25 shares of B. E. stock ; 
at what rate was the premium ? 

3. The discount on 50 shares of the Pacific Bailroad was 
$625 ; what was the rate of the discount ? 

4. If the income on $2356 is $268.50, what is the rate % ? 
6. What per cent of 3648 acres is 456 acres ? 

605. To find the Cost of a given number of shares, the market 
value of one share and the rate of brokerage being given. 

6. What cost 15 shares of R R. stock, at 120, brokerage \% ? 

Analysis. — ^The cost of 1 share is 120% +^% brokerage, or 120J% of 
$100 = $120.25, and 15 shares will cost $1803.75, An%, Hence, the 

_, n ^ \ Market Value of 1 share + Brokeraae 

Formula. — Cost = \ i^r -l i r. 

I X Numoer of shares, 

7. What is the cost of 78 shares of R. R. stock at 124J, and 
brokerage at J$^? 

8. Find the cost of 121 shares, at 89|^, and brokerage \%? 

9. Sold 250 shares of bank stock at 87f, and paid \% broker- 
age ; how much did I receive for it ? 

10. What is the cost of 375 shares of National Express stock, 
at 25^ premium and brokerage \% ? 

606. To find the Number of Shares, when the investment and 

the cost of I share are given. 

11. How many shares of bank stock at 5% discount and 
brokerage 1%, can be bought for $7620 ? 

Analysis. — Since the discount is 5 % and brokerage } % , the cost of 1 
share is 95 % + J^ % , or 95 J % of $100 - $95.25. As $95.25 will buy 1 share, 
$7620 will buy as many shares as $95 25 are contained times in $7620, 
and $7620-5-$95.25 = 80 shares, Ans. Hence, the 

Formula. — Number of Shares = Investment -r- Cost of 1 Share. 
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12. How many shares of telegraph stock, at 1t\% premium 
and brokerage \%, can you buy for 113500? 

13. Find the number of shares of mining stock at 102f , that 
can be bought for $5150, and brokerage ^%. 

14. What number of railroad shares at 125, brokerage ^%, 
will $7515 pay for ? 

15. How many shares of express stock, at 10^ premium, 
can be bought for 18030 ? 

16. Find the number of shares, at 20^ discount, that can be 
bought for $3200 ? 

607. To find how stock must be bought which pays a given per 
cent dividend, to realize a given per cent on the investment. 

17. At what price must I buy Western R. R. stock which 
pays 6^ dividend, so as to realize 8^ on the investment? 

Analysis. — Dividend .06-^.08 income = .75, or 75%, price of stock. 
Formula. — Price = Dividend -r- Rate of Income, 

18. What must be paid for 4:% bonds that the investment 
may yield 6%? 

19. What must be paid for U. S. 5's that S% may be received 
on the investment ? 

20. What must be paid for stock that yields 10^ dividends, 
so as to realize 7^% on the investment ? 

608. To find what sum to invest to yield a given income; the cost 
of I share, rate of interest, or dividend being given. 

21. What sum must be invested in N. Y. 5's, at 108^, to 
produce an annual income of $1500 ? 

Analysis. — The income |15(K)-^$5 (int. on 1 share) = 300 shares^ and 
108i (price of 1 share) x 800 = $32550. Hence, the 

Formula. — Investment = Cost 1 Share x Number of Shares, 

22. What sum must be invested in U. S. 4's, at 105, to yield 
$3000 annually ? 

23. What sum must be invested in Nebraska 8's, at 75, to 
yield an income of $1540 annually ? 
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24. What sum must be invested in stock at 112, which pays 
10^ annually, to obtain an income of $2200 ? 

25. What sum must be invested in Alabama 6's, at 85, to 
realize $2000 a year ? 

26. How much must be invested in stock at 106, to yield an 
income of $600, the stock paying 10^ dividend annually ? 

609. To find the rate per cent of income from bonds paying a 
given rate of interest, and bought at a given premium or discount 

without regard to their maturity. 

27. What is the rate of income on bonds paying 8^ interest, 
bought at 112 ? 

Solution, — Interest on 1 share $8-f-112, cost per share = 7J^, Am. 

28. Bought bonds paying 6^ interest, at 75 ; what was the 
rate per cent of income ? 

Solution.— Interest of 1 share $6-^75 cost per share = 8%, Am, 

^ r» ^ ^ T ( Interest per Share 

Formula. — Rate % Income -= { ^ , ry, 

^ ( -^ Cost 'per Share. 

29. Find the per cent of income on U. S. 5's, bought 
at 110. 

30. What is the per cent of income on Iowa 6's, bought at 
108, brokerage \% ? 

31. Which is the more profitable, $10000 invested in 3|^ per 
cents at 75, or in 7 per cents at 105 ? 

610. To find the rate per cent of income from bonds paying a 
given rate of interest, bought at a given premium or discount and 

payable at par in a given time. 

32. What rate per cent income will be realized from N. Y. 
5's, bought at a premium of %%, and paid at par in 10 years ? 

Analysis. — Since the bond matures in 10 years, the premium on 1 share 
($8) decreases y®^, or $| each year. Now the interest $5— $f =$4J, annual 
income on 1 share. And $4^ -t- 108, cost of 1 share = .03|, or 3J%, the 
rate required. 
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33. What rate per cent income will be realized from North 
Carolina 8's, bought at 90, if paid at par in 20 years ? 

Analysis. — Since the bond matures in 20 years, the averafi^e decrease 
of the discount on 1 share is $10 -i- $20 = $^ each year. Now the interest 
$8 + $^ = $8}, the annual income on 1 share. And $8.50 -^ $90 (cost of 
1 share) = $.09^, or 9} % , the rate required. Hence, the 

Rule. — First find the average annual decrease of the 
premium or discount. 

If the hands are at a premium, subtract it from the 
given rate of interest; if at a discount, add it to the 
interest; the result will he the average income of one 
share. 

Divide the average income of one share hy the cost of 
one share, and the quotient will he the rate per cent of 
income. 

Notes. — 1. When bonds are at a premium, the longer the time before 
maturity, the greater will be the rate per cent of income. 

2. When bonds are at a discount, the longer the time before maturity, 
the less will be the rate per cent of income. 

34. What rate per cent of income will be received on TJ. S. 
4's at 106, and payable at par in 15 years ? 

35. Bought Milwaukee and St. Paul bonds at 90, due at par 
in 30 years, drawing 10^ interest ; what is the rate per cent of 
income ? 

Questions. 

587. What is a corporation ? 588. Stock ? 589. A share ? 590. A cer- 
tificate of stock ? 591. The par value ? 592. Market value ? 

593. An assessment ? 594 Gross earnings ? 595. Net earnings ? 596. 
A dividend ? 597. A bond ? 598. A coupon ? 

599. To what is the term stocks applied ? 600. How are premiums, 
etc., computed? 

601. What does the premium equal? 602. The market value? 604. 
The rate? 605. The cost? 606. The number of shares? 607. How 
find the price? 609. How find the rate of income without regard to 
maturity ? 610. On bonds payable at par at maturity ? 
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611. Exchange is a method of making payments between 
distant places without sending the money. 

612. A Draft or Bill of Exchange is a written order direct- 
ing one person to pay another a certain sum, at a specified time. 

613. The Drawer is the person who signs the draft. 

614. The Drawee is the person to whom it is addressed. 

615. The Payee is the person to whom the money is to 
be paid. 

616. A Sight Draft is one payable on its presentation. 

617 A Time Draft is one payable at a specified time after 
date or presentation. 

Note. — Drafts or Bills of Exchange are negotiable like promissory 
notes, and the laws respecting them are essentially the same. 

618. An Acceptance of a draft is an engagement to pay it. 
As evidence, the drawee writes the word accepted across the 
face of the draft, with the date and his name. 

619. The Par of Exchange is the standard by which the 
value of the currency of different countries is compared, and is 
either intrinsic or commercioth 

620. Intrinsic Par is a standard having a real and fixed 
value represented by gold or silver coin, 

621. Commercial Par is a conventional standard, having any 
assumed value which convenience may suggest. 

Note. — The fluctuation in the price of bills from their par value, is 
called the Course of Exchange. 
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Domestic Exchange. 

622. Domestic Exchange is a method of making payments 
between distant places in the same country. 

623. To find the Cost of a Draft, when the Face and Rate of 

Exchange are given. 

1. What cost the following sight drafts at 2^^ premium ? 



$2500. 



New Yobk, June SOth, 1881. 



At sight, pay to the order of James Clark, twenty-Jive 
hundred dollars, vedue received, and charge the same to the 
account of 

Smith Begs., & Co. 
To S. Barbett & Co., 



New Orleans, La. 



! 



Analysis. — Since exchange on operation. 

N. O. is 2J% prem., the cost of $1 1 + .025 = 11.025 

draft is ^1.025. and $2500 will cost $1,025 X 2500 = $2562.50 
$1,025 X 2500 = $2662.50, Ans. 

2. What is the cost of a sight draft on San Francisco for 
$3000, at 2^% discount ? 

Solution.— A draft of $1 at $2^% discount will cost $0,975, and $8000 
X .975 = $2925.00, Ans, Hence, the 

Rule. — Multiply the face of the draft by the cost of $1, 

624. On time drafts, both the rate of exchange and bank 
discount are commonly included in the rate, which in quotations 
for time drafts is enough less than for sight drafts, to allow for 
bank discount. 

Required the cost of a sight draft 

3. On St. Louis, at 1\% premium, for $850 ? 

4. On Buffalo, at \% discount, for $975 ? 

5. On Savannah, Ga., for $2000, at 1^% i^t^TDLXxmsL*^. 
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6. What is the cost of the following time drafts at \\% pre- 
mium, and interest at 6^ ? 



$JfiOO. 



Philadelphia, July 5th, 1881. 



Sixty days after sight, pay to the order of Oeobqe 
Wilcox, four thousand dollars, value received, and charge the 
same to the account of 

H. Adams & Co. 
To S. Parkhurst, ) 

Trenton, N. J. ) 

Analysis.— At 1J% premium, the operatiok. 

cost of $1 draft at sight is $1,015. $1 + $0,015 = $1,015 

But the draft is subject to interest |^ ^ $.0105 = $0.0105 

for 60 d. + 8 d. grace. The int. of r. . a-. , *^ ~^7:^:7^ 

$1 for 63 d., at 67. is $0.0105, and ^Jost $1 draft = $1.0045 
$1,015-0.0105 = $1.0045 the cost of 81.0045 X 4000 = $4018 
$1 draft, and a draft of $4000 will 
cost 4000 times $1.0045. or $4018, Ans. 

7. Find the cost in Omaha of a draft on New York at 90 
days sight, for $5265, at 2^ premium, interest heing ^\%. 

8. Eequired the worth in Memphis of a draft on Boston for 
$3500, at 30 days sight, at 1% discount and interest 6^. 

9. What is the worth of a draft of $5000 on Sfc. Louis, 
at 30 days sight, premium 1\%, including interest ? 

625. To find the Face of a Draft, when the Cost and Rate of 

Exchange are given. 

10. How large a draft on Philadelphia can be bought in 
" Charleston, at 60 days sight, for $3000, the premium being 

1^%, and interest 6^ ? 

Analysis — Since the premium is opkbation. 

\\%, the cost of $1 siglit draft $1 + .015 = $1,015 

would be $1,015. But the bank B^nk dis. 63 d. = .0105 

discount on $1 for 63 d. is .0105, i i. *.-• j cl a-i 

hence, the cost of $1 draft is $1.0045. ^^^t of $1 draft. = $1. 0045 

Now if $1 draft cost $1.0045. $3000 $3000 ^ 1.0045 = $2986.56 
will buy a draft of as many dollars 
as $1.0045 is contained times in $3000, or $2986.56, Am. Hence, the 
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EuLB. — Divide the cost of the draft by the cost of $1 
exchange, 

11. What was the face of a sight draft for which $2500 was 
paid, exchange being at ^% premium ? 

12. What is the face of a sight draffc bought for $3300 in 
Memphis on Boston, exchange being 3^^ discount ? 

13. What is the face of a draft on 4 months for which $450 
is paid, exchange 1% premium, and int Q% ? 

14. Find the face of a draffc on New York at 90 days sight, 
bought in Cincinnati for $2250, exchange at 1\% discount, 
interest b% ? 

16. A merchant of Galveston paid $4265 for a draft on St. 
Louis at 30 d. sight, exchange at ^^% premium, interest 8^ ; 
what was the face of the draft ? 

16. What is the face of a draft on Cincinnati at 90 days 
sight, bought for $3000, exchange 2^% premium, interest 6^ ? 



Foreign ExcHANaE. 

626. Foreign Exchange is the method of making payments 
between different countries. 

627. A Set of Exchange consists of three bills of the same 
date and tenor, First, Second, and Third of exchange. They 
are sent by different mails in order to save time in case of mis- 
carriage. When one is paid, the others are void, 

628. Exchange with Europe is chiefly done through large 
commercial centers, as London, Paris, Geneva, Amsterdam, 
Antwerp, Hamburg, Frankfort, and Berlin. 

629. Bills drawn on England, Scotland, or Ireland, are 
called Sterling Billg, and the value of a Pound Sterling is 
quoted in U. S. money. 

630. The present Par of Exchange on Great Britain is 
$4.8665 gold to the pound sterling, which is the intrinsic value 
of a Sovereign, as estimated at the U. S. Mint. 



631. In quoting exchange od a foreign coantiy, it is giib- 
tomary to quote the value of the money iniit of that country in 
II. S. money. 

Note.— Theee values are publiehed annnallj by the Secntarj of tlw 
TiMSOTf. Thoee giren on the lat day of Jan., 18SS, areas follows: 



OoontlJ. 


JlmiBtarr UnlL 


SUDdurd ^ 


Money. 








40,7 


Belginin 




Gold and silver... 








MilreiBotlOOOreiB.., 




G4.S 










Gold and silver.. . 
Gold and sUver.. . 


Bl,2 


















Silver. 


82,3 






04,0 


^^ce 


Franc 


Gold and ailver... 




Great Britain. . . . 


Pound sterling. 


m.ai 


Gold and silver... 


German Empire.. 


Mark 






Gold and silver... 


96,6 




KupeeoflGannaB-... 






Gold and silver. .. 
























89,4 




Florin 


Gold and silver... 
Gold 


40,2 




Crown 








82,8 


Portugal 


Milreiaor lOOOroia... 
Rouble ot lOU copecks 








65,8 

00 




Hold 1 




PeseUof lOOcontimes 


Gold and silver. . . 










P 


Gold and silver... 


18,3 




Mabbub of 20 piasters 


74 3 


Turkey. 

U.S. of Colombia 










82.8 




Gold and silver. . 
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632. The method of finding the cost of foreign bills is 
essentially the same as that of domestic bills. (Art. 624.) 

1. What is the cost of the following bill on London, at 
14.8665 to the £ sterling ? 



^^HJ^ New Yobk, July 4th, 1880. 

At sight of tJiis first of exchange (the second and third 
of the same date and tenor unpaid), pay to the order of 
Henry Crosby, three hundred fifty-fotir pounds, twelve 
shillings sterling, value received, and charge the same to the 
account of 

J. King & Co. 

To George Peabody, Esq., London. 

Analysis.— £354 12s. = £354.6. (Art. 403.) As 4.8665 

£1 is worth 14.8665, £354.6 are worth 3546 times as 354.6 

much ; and $4.8665 x 354.6 -— $1725.661, the cost. j^^g^ $1725.661 

2. What is the cost of a bill on Liverpool for £345 5s. 6d., 
at $4,875 to the pound sterling? 

3. What is the cost in currency of a bill on Edinburgh for 
£360.5, exchange being at par and gold 6% premium ? 

633. Bills on Paris, Antwerp, and Geneva, are quoted by 
the number of francs and centimes to a dollar in gold. 

Note. — Centimes are commonly written as decimals of a ^anc, 

4. What is the cost of a bill on Paris for 575 francs, at 5.16 
francs to a dollar in gold ? 

Analysis. — As 5.16 francs cost $1, 575 francs will cost as many dollars 
as 5.16 is contained times in 575, and 575 + 5.16 = $111.43, Atis, 

5. Find the cost of a bill on Geneva for 750.25 francs, at 
5.15^ fr. to the dollar in gold. 

6. Find the cost of a bill for 1000 francs on Antwerp, at 
5.17^ fr. to a dollar, gold at 1^ premium ? 
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634. Bills on Bremen, Frankfort, Hamhurgy and Berlin^ 
are quoted by the value in U. S. Money of four marks (reichs- 
marks) in gold. 

7. What cost a bill on Frankfort for 540 marks, at $.94^? 

Analysis. — Since 4 marks are worth $.945. the worth of 540 marks is 
540 times \ of $.945, or f 127.58, Ans, (Art. 632.) 

8. What cost a bill on Berlin for 2800 marks at 1.96^ in gold ? 

635. The method of finding the face of a foreign bill of 
exchange is essentially the same as that of domestic bills. 

9. What is the face of a bill of exchange on London, 
bought for $4500 at $4.87^ in gold ? 

Analysis.— Since $4,875 will buy a bill of £1, $4500 will buy as many 
pounds as $4,875 are contained times in $4500, and $4500 -i- 4.875 = 
£928.076, or £923 Is. 6Jd., Ans. 

10. What is the face of a bill on Dublin for which $6500 
was paid in gold, at $4.86 ? 

11. What is the face of a bill on Paris for $2400, exchange 
being 5.15 fr. to a dollar ? 

12. Find the face of a bill on Geneva, which cost $1500 
gold, exchange 5.16. 

13. Find the face of a bill on Frankfort costing $762 in 
gold, exchange at 95}. 

14. Paid $2000 for a bill on Berlin, exchange 93 J ; what was 
the amount of the bill ? 



Questions. 

611. What is Exchange ? 612. A draft or bill of exchange ? 613. The 
drawer of a bill? 614. The drawee? 615. The payee? 616. A sight 
draft or bill ? 617. A time draft or biU ? 618. What is the acceptance of 
a draft? 619. The par of exchange? 

622. What is domestic exchange? 623. How find the cost of a draft? 
625. How find the face ? 

626. What is foreign exchange ? 627. A set of exchange ? 629. What 
are sterling bills? 631. How is foreign exchange quoted? 682. How 
find the cost of foreign bills ? 635. How find the face ? 
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636. Business men have a method of solving practical ques- 
tions, which is frequently shorter and more expeditiouSy than 
that of arithmeticians fresh from the schools. 

637. Their method consists in A^ialysis, and may, with 
propriety, be called the Common Sense Method. 

638. No specific directions can be given for the analysis of 
problems. The learner must be taught to depend on his 
judgment as a guide. 

639. He may, however, be aided by the following: 

General Principles. 

i°. We reason from that which is self-evident, or known, to 
that which is unknown, or required, 

2°. We reason from a part to the whole; as, when the value 
of 0716 is given, and the value of two or more of the same kind is 
required. 

3°. We reason from the whole to a part j as, tvhen the value 
of two or more is given, and that of apart is required. 

4°. We reason from a given cause to its effect, or from agfven 
effect to its cause; as, tvhen different combinations of numbers 
are given, to find the result. 

ThuB, If 3 men can mow 6 acres in 1 day, how many acres can they 
mow in 5 days ? 

Or, If to draw 4 tons requires 6 horses, how many horses will be 
required to draw 8 tons ? 
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Oral Exercises. 

640. 1. If 8 tons of coal cost $40, how much will 6 tons 
cost ? 

Analysis. — 1 is J of 8; therefore, 1 ton will cost 1 eighth of $40, 
which is $5. As 1 ton costs $5, 6 tons will cost 6 times $5, or $30, Ans. 

Or, thus : 6 tons are | of 8 tons ; therefore, 6 tons will cost | of $40. 
Now 1 eighth of $40 is $5, and 6 eighths are 6 times $5, or $30, the same 
as before. 

2. If 7 lb. of tea cost 42 shillings, what will 10 lb. cost 

3. If 9 sheep are worth $27, how much are 15 sheep worth ? 

4. If 10 barrels of flour cost $60, what will 12 barrels cost ? 

5. If a man walks 54 kilometers in 6 days, how far does he 
walk in 15 days ? 

6. If 12 men can build 48 rods of wall in a day, how many 
rods can 20 men build in the same time ? 

7. Suppose 75 kilos of butter last a family 25 days, how 
many kilos will supply them 12 days? 

8. If 7 meters of cloth cost $30, how much will 9 meters 
cost ? 

9. If 10 bbl. of beef cost $72, how much will 8 bbl. cost ? 

10. If 7 acres of land cost $50, what will 12 acres 'cost? 

11. If J ton coal cost $6, what will 5 tons cost ? 

Analysis. — Since 3 fourths ton cost $6, 1 fourth will cost \ of $6, or 
$2, and 4 fourths, or 1 ton will cost 4 times $2, or $8. Now at $8 a toD, 
5 tons wiU cost 5 times $8, or $40, An8, 

12. If \ lb. tea cost 40 cts., what will 12 lb. cost ? 

13. If h\ bbl. apples cost $22, what will 9 bbl. cost? 

14. If \ acre land cost $28, what will 10 acres cost ? 

15. If 16 cords of wood are worth $48, how much is | cord 
worth ? 

16. If f of a citron cost 28 cents, what must you pay for 
12 citrons ? 

17. If f yd. cloth cost $2, what is that a yard ? 

18. If 4 lb. ginger cost $f , what will 11 lb. cost ? 

19. If 3 melons cost $^, what will 20 melons cost ? 

20. Paid $^ for 4 slates ; what must I pay for 18 slates ? 
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Written Exercises. 

641. The pupil should be required to Analyze each of the 
following examples, giving results as he proceeds, and be 
encouraged to invent different solutions. 

1. If 60 bbL flour cost };300, what will 42 bbl. cost ? 

Analysis. — Since 60 barrels cost $800, 1 barrel costs ^ of $300, and 
$300 -f- 60 = $5.00. 

Again, 42 barrels will cost 42 times as mnch as 1 barreL Therefore, 
$5 X 42 = $210, Am, 

Note. — Much labor may often be saved by indicating the operations 
required, and cancelling the common factors before the multiplications 
and divisions are performed. 

6 

Thus, $W X 42 = $W X 42 = $210, Am. 

2. A man bought 30 cords of wood for $76.80 ; how much 
must he pay for 195 cords ? 

3. A gentleman bought 85 meters of carpeting for $106.25 ; 
how much would 38 meters cost ? 

4. A drover bought 350 sheep for $525 ; how much would 
65 cost, at the same rate ? 

5. If 12^ pounds of coffee cost $1.25, how much will 245 
pounds cost ? 

6. If 126 bushels of corn are worth $52.92, how much are 84 
bushels worth ? 

7. Paid $20 for 60 pounds of tea ; how much would 112^ 
pounds cost, at the same rate ? 

8. Bought 41 meters of flannel for $16.40; how much would 
18| meters cost ? 

9. Bought 18 pounds of ginger for $i.50 ; how much will 
20| pounds cost? 

10. If a stage goes 84 miles in 12 hours, how far will it go in 
108 hours ? 

11. If 16 horses eat 72 bushels of oats in a week, how many 
bushels will 125 horses eat in the same time ? 

12. If a railroad car goes 120 miles in 5 hours, how far will 
it go in 212J hours ? 
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13. If a steamboat goes 189 kilometers in 12 hours, how far 
will it go in 5| hours ? 

14. If ^ of a cord of wood costs 4 of a dollar, how much 
will i of a cord cost ? 

Analysis. — Since ^^ cord costs $|, ^^ cord will cost i of $|, or $J, and 
j j or 1 cord will cost, $J x 12 = $V, or IJ. Again, since 1 cord costs %^^-i 
J cord will cost } of %^^ — Jf, or $1J. 

3 

Or, ^x^xi = ^x^xl = ^ = U\, Ans. 

15. If J of a yard of cloth cost £^, how much will ^ of a 
yard cost ? 

16. If T^ of a ship cost $16000, how much is | of her worth ? 

17. If a man pays 847 for building %l^ rods of fence, how 
much would it cost him to build 213f rods ? 

18. A farmer paid $45.42 for building 36| rods of stone wall ; 
how much will it cost him to build GO^ rods ? 

19. If 1^ meters of satinet cost $9|, how much will 18^ 
meters cost ? 

20. A ship's company of 30 men have 4500 pounds of flour ; 
how long will it last them, allowing each man 2j^ lb. per day ? 

21. How long will 56700 pounds of meat last a garrison of 
756 men, allowing 1^ lb. apiece per day? 

22. A can chop a cord of wood in 4 hours, and B in 6 hours ; 
how long will it take both to chop a cord ? 

Analysis. — Since A can chop a cord in 4 hours, in 1 hour he can chop 
J of a cord ; and since B can chop a cord in 6 hr., he can chop J of a cord ; 
hence both can chop \ + ^ cord = /^ cord in 1 hr. 

Again, if to chop j\ cord takes lx)th 1 hr., to chop ^.^ cord will take J 
hour, and }| or a whole cord will take them 12 times 1 hr., or 2| hours. 

23. If a man can plant a field in 8 days, and a boy in 12 
days ; how long will it take both to plant it? 

24. A can do. a piece of work in" 20, B in 40, and C in 60 
minutes ; how long would it take all together to do it ? 

25. A cistern has 3 faucets, one of which will empty it in 
5 hr., another in 10 hr., and the other in 15 hr. ; how long will 
it take all 3 to empty it ? 
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26. If 10 men require 8^ days to finish a piece of work, how 
long will it take 11 men to finish it ? 

27. A water-tank has 3 pipes; the first will empty it in 12 hr., 
the second will fill it in 6 hr., the third in 8 hours ; in how 
many hours will the tank be filled if all run together ? 

28. A deer starting 150 rods before a dog, runs 30 rods a 
minute ; the dog follows at the rate of 42 rods a minute. In 
what time will the dog overtake the deer ? 

Oral Exercises. 

642. 1. A grocer sold 8 lb. of sugar at 12 cents a pound, 
and took his pay in lard, at 10 cents a pound ] how much 
lard did it take to pay for the sugar ? 

Analysis. — Since 1 lb. of sugar is worth 12 cents, 8 lb. are wortli 8 
times 12, or 96 cents. 

Again, since 10 cents wiU pay for 1 lb. of lard, 96 cents will pay for as 
many pounds as 10 cents are contained times in 96 cents, or 9{ pounds. 

Or, thus : 12 cents are \% of 10 cents ; therefore, 1 lb. of sugar is worth 
f I lb. of lard ; and 8 lb. of sugar are worth 8 times \% lb. of lard, which 
is ; J lb. = 9rV or 9| lb., Ans. 

2. How many dozen eggs, at 15 cents a dozen, will pay for 
12^ yards of muslin, worth 8 cents a yard ? 

3. A farmer exchanged 8 tons of hay, worth $20 per ton, 
for flour worth $6 a barrel ; how many barrels of flour did he 
receive for his hay ? 

4. A man exchanged 50 lb. of wool, valued at 37^ cents a 
pound, for flannel worth 87^ cents a yard ; how many yards 
did he obtain ? 

5. A lad bought 75 apples, at the rate of 3 for a cent, and 
exchanged them for oranges worth 5 cents apiece ; how many 
oranges did he receive ? 

6. How many slate pencils worth ^ cent apiece, can you 
buy for 150 steel pens worth 4 cents per dozen ? 

7. How many acres of fanning land worth %Vl^ per acre, 
must be given in exchange for 4 building lots in the cit^^ 
valued at 176 per lot ? 
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8. How much lard at 27 cents a kilo, will pay for 153 Kg. of 
rice, worth 9 cents a kilo ? 

9. How many oranges at 7^ cents apiece, can you buy for 4- 
of 35 quarts of strawberries, at 12J cents a quart ? 

10. A lad bought 12 peaches, at the rate of 3 for 4 cts., and 
afterwards exchanged them for oranges which were 3 for 8 
cents ; how many oranges did he obtain ? 

11. Frank sold 10 apples, which was | of all he had ; he 
then divided the remainder equally among 5 companions; how 
many did each receive ? 

12. Lincoln spent 60 cents for a book, which was \^ of his 
money ; with the remainder he bought oranges, at 4 cents 
apiece ; how many oranges did he buy ? 

13. A man paid away $35, which was 4 of all he had ; he 
then spent the rest in cloth at $2 per yard ; how many yards 
did he obtain ? 

14. A farmer bought a quantity of goods, and paid $20 down, 
which was f of the bill ; how many cords of wood, at $3 per 
cord, will it take to pay the balance ? 

Written Exercises. 

643. 1. A merchant sold 75 yd. silk, at $0.84 a yd., and took 
his pay in corn, at $0.60 a bu. ; how many bu. did he receive? 

Analysis. — At $.84 a yd. 75 yards are worth $.84 x 75 = 63. 
Again, to pay $63.00 will require as many bushels of corn as $.60 are 
contained times in $63.00, and $63.00 ^ .60 = 105 bu., Ana. 

2. How many pounds of butter, at 35 cents, must be given 
in exchange for 186 yards of calico, at 18| cents per yard ? 

3. How many pounds of tobacco, at \Q\ cents, must be given 
for 256 pounds of sugar, at 6^ cents a pound ? 

4. A farmer bought 325 sheep at $2| apiece, and paid for 
them in hay, at $10^ per ton ; how many tons did it take ? 

5. A man bought a hogshead of vinegar, worth 37^ cents 
per gallon, and gave 331^ pounds of cheese in exchange; how 
much was the cheese a pound ? 
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6. Bought 274 bushels of salt, at 42^ cents per bushel, and 
paid in wheat at $1.25 per bushel ; how many bushels of wheat 
did it require ? 

7. A bookseller exchanges 400 dictionaries worth $1.87 J^ cents 
apiece, for 900 grammars ; how much did the grammars cost 
apiece ? 

8. How many meters of silk, worth $1 J per meter, will pay 
for 249^ meters of cloth worth $5:^^ per yard? 

9. Bought 263| yds. of satinet, at $1|- per yard, and paid 
for it in cheese, at $9^ per hundred ; how much cheese did 
it take ? 

10. Bought 25 hhds. 22 gals. 3 qts. of molasses at 37| cents 
per gallon, and paid for it in wool, at 62^ cents a pound ; how 
much wool did it take ? 

11. Bought 432 sheep at $2J apiece, for which I paid 144 
barrels of flour ; what was the flour per barrel ? 

12. If 15 yards of flannel are worth 25 yards of muslin, how 
many yards of flannel are worth 315 yards of muslin ? 

13. A market-woman bought 10 dozen oranges, at the rate 
of 3 for 4 cents, and then exchanged them for eggs, at the rate 
of 4 for 5 cents ; how many eggs did she receive ? 

14. If 15 lbs. of pepper are worth 25 lbs. of ginger, how 
many pounds of ginger must be given for 195 lbs. of pepper? 

Oral Exercises. 
644. 1. What cost 36 bushels of oats, at 33J cts. a bushel ? 

AI7ALYSIB. — At $1 a bushel 36 ba. would cost $36 ; but the price is 
33^ cents, or $}; hence, at %\, 36 bu. will cost \ of $36, which is 
f 12, Ans. (Art. 280.) 

2. At 12J^ cts. a pound, what cost 72 lbs. of maple sugar ? 

3. At 20 cts. apiece, what will 150 melons come to ? 

4. What cost 60 rolls of tape, at ^\ cts. a roll ? 

5. What cost 72 yd. delaine, at 16-J cts. a yard ? 

6. At 25 cts. a yard, what must I pay for 64 yards of ribbon ? 

7. At 50 cts. a bushel, what will 250 bushels of com cost ? 

8. At 33 1 cts. apiece, what cost 1^ doi*. Git^xcL\s\aK^*l 
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Written Exercises. 

645. 1. What will 12G8 bushels of apples come to, at 25 
cts. a bushel ? 

Analysis. — 25 cts. = %\ ; therefore the apples will cost \ as many dol- 
lars as there are bushels, and 1268-r-4 = 317. An%. $317. 

2. At 8 J cts. apiece, what cost a gross of slates ? 

3. What cost 480 yards of ribbon, at 16| cts. a yard ? 

4. At 33^ cts. a hektoliter, what must I pay for 750 hekto- 
lit^rs of potatoes ? 

5. What cost 1250 melons, at 20 cents each ? 

6. At 50 cents apiece, how much will 1745 Readers cost? 

Oral Exercises. 

646. 1. Two boys formed a partnership in selling news- 
papers ; A put in 30 cts. and B 50 cts. They gained 40 cts. 
the first day ; what was the share of each ? 

Analysis. — Their capital was 30 cts. + 50 cts. = 80 cts. 
A*s part of it was | J, or | ; and B's part was |§, or f . 
Now ^ of 40 is 5 cts., and f are 3 times 5, or 15 cts., A's share. 
And f are 5 times 5, or 25 cts., B's share. 

2. A and B bought a pony together for $100 ; A put in 160 
and B $40 ; they sold it so as to gain $30 ; what was each one's 
share of the gain ? 

3. Two men buy a carriage together for $500 ; A put in 
$300 and B $200 ; they sold it at a loss of $150. What was the 
share of each in the loss ? 

4. C and D joined in a speculation and cleared $90 ; C put 
In $400 and D $800 ; what share of the gain had each ? 

5. A man failed in business, owing A $700 and B $400; 
his property was valued at $880 ; how much would each 
creditor receive ? 

6. B and C engaged in business; B furnished $900 and 
$600 : they made $300 ; what was the share of each ? 
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Written Exercises. 

647. 1. A, B, and C, formed a partnership ; A put in 
$2000, B 13000, and C 14000 ; they gained 12700 ; what was 
each man's share of the gain ? 

Ai^ALYSis.— The capital was $2000 + $3000 + $4000 = $9000. 
Since A*s part of the capital was f^H* or f, his share of the gain was 
t of $2700, and f of $2700 = $600 A'a gain. 

B's part was JJ^, or } of $2700, and } of $2700= $900 B's gain. 
C's part was JJSJ, or J of $2700, and f of $2700= $1200 C'sgain. 

Proof, $2700 Whole gain. 

2. A, B, and C hired a farm together, for which they paid 
$175 rent ; A advanced $75, B $60, and C $40. They raised 
250 bushels of wheat ; what was each man's share ? 

3. A, B, and C together spent $1000 in mining stocks. A 
put in $400, B $250, and C $350. They gained $1500 ; how 
much was each man's share ? 

4. A, B, C, and D fitted out a whale ship ; A advanced 
$10000, B $12000, $15000, and D $8000. The ship brought 
home 3000 bbls. of oil ; what was each man's share ? 

5. A, B, and C formed a partnership ; A furnished $900, 
B $1500, and C $1200. They lost $1260 ; what was eaoh man's 
share of the loss ? 

6. X, Y, and Z entered into a joint speculation, on a capital 
of $20000, of which X furnished $5000, Y $7000, and Z the 
balance. Their net profits were $5000 per annum ; what was 
the share of each ? 

7. A bankrupt owes one of his creditors $300, another $400, 
and a third $500. His property amounts to $800 ; how much 
can he pay on a dollar, and how much will each of his creditors 
receive ? 

8. A bankrupt owes $2000, and his property is appraised at 
$1600 ; how much can he pay on a dollar? 

9. A man failing in business, owes A $156.45, B $256.40, 
and C $360.40 ; and his effects are valued at $317 ; how much 
will each man receive ? 
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10. The assets of a man failing in business amounted to 
$3560; he owed 1^35600; how much can he pay on a dollar, 
and how much will B receive, who has a claim of ISOOO ? 

11. A man died insolvent, owing $55645, and his property 
was sold at auction for $2350 ; how much will his estate pay 
on a dollar ? 

12. A, B, and C sent flour by sloop from New York to Bos- 
ton. A had 600 bbl., B 400 bbl., and C 200 bbl. In a gale 
200 bbl. were thrown overboard ; what was the loss of each ? 

13. A and B formed a partnership ; A put in $300 for 2 
months and B $200 for 6 months. They gained $150 ; what 
was each man's just share of the gain ? 

Suggestion. — The gain of each depends both upon the capital he fiir- 
nisbed, and the time it was employed. (Art. 683.) 

A's capital $300 x 2 = $600, the same as $600 for 1 mo. 
B's " 200 X 6 =^ 1200, ** " 1200 

Whole capital, $1800 

A's share must therefore be yVW = i of $150, or $50. 
B's " " " *' llJS = { of $150, or $100. 

Proof.— $50 + $100 = $150, the gain. 

14. A, B, and C enter into partnership ; A puts in $500 for 
4 mo., B $400 for 6 mo., and C $800 for 3 mo. ; they gain 
$340 ; what is each man's share of the gain ? 

15. A and B hire a pasture together for $60; A put in 120 
sheep for 6 months, and B put in 180 sheep for 4 months ; 
what should each pay ? 

16. The firm A, B, and C lost $246 ; A had put in $85 for 
8 mo., B $250 for 6 mo., and C $500 for 4 mo.; what is each 
man's share of the loss ? 

17. Smith and Jones graded a street for $857.50. S. fur- 
nished 5 men for 20 days and 6 men for 15 days ; J. furnished 
10 men for 12 days and 9 men for 20 days ; what was the 
share of each contractor ? 

18. Three men hire a farm of 250 A., at $8j^ an acre ; A put 
in 244 sheep, B 325, and C 450 ; what rent ought each to 
pay? 
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Oral Exercises. 

648. 1. If J ton of hay costs $15, what will a ton cost ? 

Analysis. — In this example we have a part of a number given, to find 
tlie wJiole. Since 15 is f of the number, \ of it is \ of 15, which is 5, and 
\ are 4 times 5, or 20. Ans, $20. 

Note. — In solving examples of this kind a difficulty often arises from 
supposing that if f of a certain number is 15, |^ of it must be j^ of 15. 
This mistake will be easily avoided by substituting the word parts for the 
given denominator. 

Thus, if 3 parts cost $15, 1 part will cost \ of $15, which is $5. But 
this part is a fourth. Now if 1 fourth cost $5, 4 fourths will cost 4 times 
as much. 

2. A builder paid $20 for f of an acre of land ; what was 
that per acre ? 

3. A boy being asked how many pears he had, replied that 
he had 50 apples, which was f the number of his pears ; how 
many pears had he ? 

4. Henry lost 42 yards of his kite line, which was f of his 
whole line ; what was its length ? 

5. 50 is f of what number ? ^ of what ? -f ? A ? 

6. 75 is J of what number ? f of what ? ■^'^ -f^^ 

7. 100 is I of what number ? | of what ? 4 ? -}| ? 

8. A man bought a yoke of oxen, and paid $56 in cash, 
which was ^ of the price of them ; what did they cost ? 

9. A merchant bought a quantity of wood and paid $45 in 
goods, which was i of the whole cost ; how much did he pay 
for the wood ? 

10. A man bought a buggy and paid 845 down, which was 
^ of the price of it , what was the price, and how much did 
he owe ? 

11. The crew of a whale ship having been out 24 months, 
found they had consumed ^ of their provisions ; how many 
months' provisions had they when they embarked, and how 
much longer would their provisions last ? 

12. A man bought a meadow and paid $75 cash which was 
I of the price, and gave his note for the balance ; how large 
was the note ? 
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Written Exercises. 

649. 1. A man being asked how far he had traveled, 
replied that 140 miles equaled ^y of the distance ; how far had 
he traveled ? 

Ai^ALYSis.— Since 140 mi. is A» it ^s I ^^ 140 mi., or 20 miles. As 20 
mi. is ^ of the distance, (| is 25 times 20 mi., or 500 miles. Ana, 

2. 560 is ^\ of what number ? 

3. 1500 is I J of what number ? 

4. 2000 is If of what number ? 

5. A man paid $150 for a carriage, which was f^ of what 
he sold it for ; what did he get for his carriage ? 

6. A builder paid $145 for f A. of land ; what was that an 
acre? 

7. A man pays $0.9G for f bu. of wheat, what is that a bu. ? 

8. A lad being asked how many pears he had, replied that 
he had 150 apples, which was -^ the number of his pears ; how 
many pears had he ? 

9. 680 is I of what number ? 

10. 1260 is 11 of what number ? 

11. A man traveled 240 miles by railroad, which was f the 
distance he traveled by steamboat ; how far did he go by boat ? 

12. If 4 times | of $32 is ^ the price paid for a cow, what 
did she cost ? 

13. 7 times ^ of 28, is ^ of what number ? 

14. 7 times | of 36 cts. is ^ of the price of a Dictionary ; 
what is the price ? 

15. A man spent $560 for books which was || of his money, 
and bought hay with the remainder, at $16 a ton ; how much 
hay did he buy ? 

16. A tailor bought a horse and paid $120 in cash, which was 
^ of the price ; how many coats at $24 apiece will it take to 
pay the balance ? 

17. A grocer sold 2205 lbs. butter, which was i\ oi all he 
had ; how many tubs would hold the remainder, allowing 
42 lb. to a tub ? 
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18. A lad being asked how many peaches he had in his 

basket, replied that ^, \, and J of them made 104 ; how many 

had he ? 

Ai^ALYSis. — The sum of J, J, and } = {f • (^J^- ^^^O N^^w if 104 is 
^, ^ is 3^^ of 104, which is 8 ; and ^| is 8 x 13 = 96. Ans. 96 peaches. 

19. A farmer lost J his sheep by sickness, \ by wolves, and 
he had 72 sheep left ; how many had he at first ? 

20. A person having spent \ and ^ of his money, finds he 
has $48 left ; what had he at first ? 

21. After a battle a general found that \ of his army had 
been taken prisoners, \ were killed, ^ had deserted, and he 
liad 900 left ; how many had he before the battle. 

22. A certain post stands -J in the mud, J in the water, and 
20 feet above the water ; how long is the post ? 

23. Suppose I pay $185 for f of an acre of land ; what is 
that per acre ? 

24. A man paid $2700 for -^ of a vessel ; what is the whole 
vessel worth ? 

25. A gentleman spent ^ of his life in Boston, J of it in 
New York, and the rest of it, which was 30 years, in Philadel- 
phia ; how old was he ? 

26. What number is that, f of which exceeds -^ of it by 10? 

27. In a school \ were studying arithmetic, \ algebra, \ 
geometry, and the remaining 18 were studying grammar ; how 
many pupils were in the school ? 

28. A owns ^ and B -^ of a ship ; A's part is worth $650 
more than B*s ; what is the value of the ship ? 

29. In a certain orchard \ are apple trees, J peach trees, 
\ plum trees, and the remaining 15 were cherry trees ; how 
many trees did the orchard contain ? 

650. 1. A merchant paid $1165.25 for a case of goods and 
sold them at 15^ advance ; what was the profit ? 

Ai^ALTSis.— The profit was ^f^ of $1165.25. Now ^ z= $11.6525, and 
iijf = $11.6525 X 16 = $174.7875, Ajis. 

2. A man sold a house for $2969.50, which was 25^ more 
than it cost him ; what did it cost him ? 

Analysis. — Since he gained 25%, he received $1.25 for each dollar of 
coet. Now $2969.50^-$1.25 = $2375.60, An%. 
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3. Received $4100 to buy stock, after deducting 2^% com- 
mission ; how many shares at par can I buy ? 

4. What is thfe premium at 1^% for insuring $3560 on a 
house and furniture ? 

5. What sum must be insured on goods worth $4760, at 
^Wo9 ^ cover both the goods and premium ? 

6. What is the specific duty on 175 pieces of silk, each con- 
taining 50 yd., at 25 cents a yard ? 

7. What is the int. of $7G5.50 for 3 yr. 8 mo., at %% ? 

8. If $850 at simple interest amounts to $986 in 2 years, 
what is the rate per cent ? 

9. When money is at 6^, what is the present worth of 
$4218, due in 1 yr. 6 months ? 

10. What is the bank discount on a note of $1640.50 for 
90 days, at b% ? 

11. What must be the face of a note on 60 d., at 6^, to 
yield $1000, if discounted at a bank ? 

12. What is the equated time for the payment of $400, due 
in 3 mo., and $600, due in 5 months ? 

13. In a mercantile house, A's capital is $4500, B's $5200, 
and C's $5300 ; they make $3000 ; what is the profit of each ? 

14. What cost a sight draft on New Orleans for $750, at 2J^ 
premium ? 

15. What cost a biU of exchange on Liverpool for £800 10s., 
at $4.86it ? 

651. 1. A father divided $2700 among his 3 children in 
the proportion of 2, 3, and 4 ; how much did each receive ? 

Analysis.— The sum of 2 + 3 + 4 = 9. Hence, tlie first received $8, 
the second $3, and the third $i4, as often as 9 is contained in $2700 ; and 
9 is contained in $2700, 300 times. Therefore, the first received $300x2 
; the second $300 x 3 = $900 ; the third $300 x 4 = $1200. 



Proof.— $600 + $900 + $1200 = $2700. 

2. A man had 756 sheep which he divided into 2 flocks in 
the proportion of 3 to 4 ; how many were in each flock? 



General Arvdl/ysis. ^ 269 

3. Divide 1248 into 2 such parts that one shall be to the 
other as 2 to 6. 

4. Divide 435 into 2 such parts that one shall be 3 times the 
other. 

5. Two farmers have 755 acres of land, one having 4 times 
as many acres as the other ; how many had each ? 

6. Two families, one containing 4 persons the other 5, hired 
board together for $2954 a year ; what proportion ought each 
family to pay ? 

7. Divide the number 720 into 3 parts in proportion to 3, 
4, and 5. 

8. Divide $650 among 4 persons so that their shares shall be 
to each other in the proportion of i, \, |, and ■^. 

Analysis. — Since one part is J or ^ share, another i or ^ share, 
another | or ^j, and the other ^ of a share, the whole is f| share, and 
1 share equals $650-^f | = $300. Hence, ^ share is $150, \ share is $100, 
}, $225, ^V» $175, Ans, 

Pkoof.— $150 + $100 + $225 + $175 = $650. 

9. Divide 945 into 3 parts which shall be to each other in 
the proportion of \, ^, ^, 

10. What number added to 5 times itself will make 576 ? 

Analysis. — A number added to 5 times itself will make 6 times that 
number. Since 576 is the product of two factors, one of which is 6, the 
other factor must be 576-^6 = 96, Ana 

11. What number added to \ of itself will make 369? 

12. What number added to 4i^ times itself will make 60^ ? 

13. A man being asked how far he had walked, replied that 
the number of kilometers he had traveled was 364, and he had 
ridden twice as far as he had walked ; how many kilometers 
had he walked ? 

14. A lad bought apples, pears, and peaches, in all 280; the 
number of his apples was twice that of his pears, and the num- 
ber of his pears was twice that of his peaches ; how many of 
each did he buy ? 

15. Divide 192 into three such parts that the first shall be 
twice the second^ and the third three tvma^ \!tife ^^wjA^, 
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652. 16. If 4 men can mow 48 acres of grass in 5 days, how 

long will it take 9 men to mow 60 acres ? 

Analysis. — Since 4 men can mow 48 acres in 5 d., 1 man can mow \ of 
48 A., or 12 A. Now if 1 man can mow 12 A. in 5 d., in 1 d. he can mow 
\ of 12, or 2 1 A. Again, since to mow 2| A. requires 1 man 1 d., 60 A. 
will require him as many days as 2| are contained times in 60 = 25 d, ; 
and since it takes 1 man 25 d., it will take 9 men J of 25 = 2J d., Ans, 

17. If 14 men can build 84 rods of wall in 3 days, how long 
will it take 20 men to build 300 rods ? 

18. If 1000 hektoliters of provisions will support a garrison of 
75 men for 3 months, how long will 3000 hektoliters support a 
garrison of 300 ? 

19. If 7 men can reap 42 acres in 6 days, how many men will 
it take to reap 100 acres in 5 days ? 

20. If a man travels 320 miles in 10 days, traveling 8 hours 
per day, how far can he go in 15 days, traveling 12 hours per 
day? 

21. If 24 horses eat 126 bushels of oats in 36 days, how many 
bushels will 32 horses eat in 48 days ? 

653. 22. A farmer wishes to mix a quantity of corn worth 
75 cts. a bushel, with oats worth 37 J cts. a bushel, so that the 
mixture may be worth 50 cts. a bushel ; what part of each 
must he take ? 

Analysis. — Since the mixture is worth 50 cts. a bushel, on every 
bushel of corn he puts in, the loss is 25 cts., and on every bushel of oats, 
the gain is 12^ cts. Since it requires 1 bu. oats to gain 12| cts., to gain 
25 cts. will require as many bu. of oats as 12.^ cts. are contained times in 
25 cts., and 25-^12^ = 2. Hence, he must take 2 bu. oats to 1 bu. com. 

Proof. — A mixture of 3 bushels is worth 37^ cts. + 37i cts. + 75 cts. = 
$1.50 ; hence, 1 bu. mixture is worth 50 cents. 

Note. — The principle by which this and similar examples are solved, 
is that the excess of one article above the mean price of the mixture, coon- 
terbalances the deficiency of another article which is below it. 

23. A tea merchant has two kinds of tea worth 40 cts. and 
90 cts. a pound, and wishes to make a mixture worth 60 cts. a 
pound ; what part of each must he take ? 

24. How much ginger at 24 cts. and 30 cts. a pound, will 
form a mixture worth 25 cts. a pound ? 
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Definitions. 

654. Batio is the relation of one number to another. It is 
found by dividing one by the other. 

Thus, the ratio of 6 to 3 is 6 -J- 3, and is equal to 2. 

655. The Terms of a Batio are the numbers compared. 

656. The Antecedent of a ratio is iho first term. 

657. The Consequent is the second term. 

658. The two terms together are called a Couplet. 

Thus, in the ratio 9:3, 9 is the antecedent, 3 the consequent, and 9 and 3 
together form a cmrplet. 

659. Ratio is commonly denoted by a colon ( : ), which is a 
contraction of the sign of division. 

Thus, the ratio of 6 to 3 is written '* 6 : 3," and is equivalent to 6-^3. 

660. Ratio is also denoted by writing the consequeyit under 
the antecendent in the form of a fraction. 

Thus, the ratio of 8 to 4 ia written J, and is equivalent to 8 : 4. 

Oral Exercises. 

661. 1. What is the ratio of 48:6? Of 63:7? Of 72:8? 

2. What is the ratio of 21 : 42 ? Of 15 : 45 ? Of 25 to 100? 

3. What is the ratio of 8 lb. to 40 lb. ? Of 54 yd. to 6 yd. ? 

4. What is the ratio of *50 : llO ? Of $25 : 1100 ? 

5. Find the ratio of 6 ft. : 3 hr. 

Ans, The ratio cannot be found, because one of these num- 
bers is neither equal to nor a part of the other. Hence, the 

P Rl NCI PLE. 

662. Only like numbers can he compared with, eack al"Kw • 
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663. A Simple Batio is the ratio of two numbers^ as 8 : 4. 

664. A Compound Batio is the product of two or more sim- 
ple ratios. They are commonly denoted by placing the simple 
ratios under each other. 



Thus, 4 : 2 
9 



• 2 ) 
,, > or, 4 X 9 : 2 X 3, is a compound ratio. 



665. A Compound Ratio is reduced to a simple one by mak- 
ing the product of the antecedents a new antecedent, and the 
product of the consequents a new consequent. 

666. A Beciprocal of a Batio is a simple ratio inverted, and 
is the same as the ratio of the recij^rocah of the two numbers 
compared. 

Thus, the reciprocal of 8 to 4 is J to J = 4 : 8, or J. 

Note. — 1. Reciprocal Ratio is sometimes called Inverse Ratio. 

2. The reciprocal of a ratio, when a fraction is used, is expressed by 
inverting the terms of the fraction wliich expresses the simple ratio. 
When the colon is used, the order of the terms is inverted, 

667. The ratio between tivo fractions which have a common 
denominator, is the same as the ratio of their numerators. 

Thus, the ratio of | : f is the same as 6 : 3. 

Note. — When the fractions have different denominators, reduce Ihem 
to a comm^m denominator ; then compare their numerators. Compound 
numbers must be reduced to the same denomination. 

Written Exercises. 

668. Find the following ratios in the lowest terms : 

1. 95 to 25. 5. 65 to 180. 9. ^ to f^. 

2. 110 to 48. 6. 84 to 132. 10. ^ to f f 

3. 135 to 51. 7. 108 to 256. 11. -^ to ^. 

4. 186 to 84. 8. 220 to 500. 12. ^ to 4^. 

13. 96 gal. to 24 qt. 17. 15s. to 4s. 6d. 

14. 75 bu. to 160 pk. 18. 10 ounces to 95 pounds, 

15. 140 rd. to 20 ft. 19. 8 yards to 9 inches. 

16. 175s. to 130d, 20. 3 pints to 4 gallons. 
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669. Since the antecedent corresponds to the 7iumerator, and 
the consequent to the denominator, changes on the terms of a 
ratio, have the same effect upon its value as like changes have 
upon the terms of a fraction. Hence, the 

PrI NCI PLE8. 



i . Multiply inq the antecedent, or) ,^ ,^. ,. ^, 

T^. .f. A A f Multiplies the ratio. 

Dividing the consequent. ) ^ 

2°. Dividing the antecedent, or ) r^. ., ^, 

nr lA' 1 ' 27 A f Divides the ratio. 

Multiplying the consequent, ) 

^°. Multiplying or dividing both \ Does not alter the value 
terms ly the same quantity, ) of the ratio, 

670. The ratio, antecedent, and consequent are so related to 
each other, that if any two of them are given the other may 
be found. Hence, the 

{1. The Ratio = Antecedent -r- Consequent. 
2. The Consequent = Antecedent -7- Ratio. 
3. The A^itecedent = Consequent x Ratio. 

21. What is the ratio, when the antecedent is 63 and the 
consequent 9 ? 

22. When the antecedent is 25 and the consequent 60, what 
is the ratio ? 

23. If the antecedent is 8 and the ratio 14, what is the con- 
sequent? 

24. When the consequent is 16 and the ratio 7, what is the 
antecedent ? 

25. When the antecedent is 6f and the consequent 8, what 
is the ratio ? 

26. If the antecedent is 5^ and the ratio 9f , what is the 
consequent ? 

27. When the consequent is 24 and ratio 8, what is the 
antecedent ? 

28. If the consequent is 36 and ratio 12, what is the 
antecedent ? 

29. When the antecedent is 9| and ratio 8^, what is the 
consequent ? 
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Oral Exercises. 

671. 1. What is the ratio of 12 to 60 ? Of 9 to 36 ? 

2. Which of the above ratios is the larger ? 

3. How does the ratio of 30 to 6 compare with 15 to 3 ? 

4. How does the ratio of 5 to 25 compare with the ratio of 
12 to 60 ? 

5. Are all ratios equal ? 

6. How does the ratio of 12 to 4 compare with the ratio of 
10 to 5 ? 

7. Name two equal .ratios. Name two others. 

8. Name two unequal ratios. Name two others ? 

9. What two numbers have the same quotient as 16 divided 
by 4 ? As 28 divided by 4 ? As 60 divided by 12 ? 

10. Express in both forms the ratio of two numbers which 
have the same ratio as 6 to 12. 

11. How does the ratio of 7 to 14 compare with the ratio of 
5 to 20 ? 

12. How does the ratio of $15 to $5 compare with the ratio 
of 18 ft. to 6 ft. ? 

Ans, They are equal to each other. 

672. Proportion is an equality of ratios. 

Thus, the ratio 8 : 4 = 6 : 3, is a proportion. That is, 
Four quantities are in proportion, when the f/rst is the same multiple or 
part of the second, that the third is of the fourth. 

673. The Sign of Proportion is a double colon ( : : ), or the 
sign (=). 

Thus, the proportion above is expressed 8 : 4 : : 6 : 3. Or, 8 : 4 = 6 : 3 

The first form is read " 8 is to 4 as 6 to 3." 

The second is read " the ratio of 8 to 4 equals the ratio of 6 to 3." 
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674. The Terms of a proportion are the numhers compared. 

675. The Antecedents of a proportion are ih.Q first and third 
terms. 

676. The Consequents are the second ^nA fourth terms. 

Thus, in the proportion 4:8:: 3:6, the 4 and 3 are the antecedents, 
and 8 and 6 the consequents. 

677. In every proportion there must be at least four terms ; 
for the equality is between two or more ratios, and each ratio 
has two terms. 

678. A proportion may, however, be formed from three 
numbers, for one of the numbers may be repeated, so as to 
form two terms ; as, 2 : 4 : : 4 : 8. 

Note. — When a proportion is formed of three numbers, the middle 
number is called a meaii proportional. 

679. The Extremes of a proportion are the first and last 
terms. 

• 680. The Means arc the two middle terms. 

Thus, in the proportion 9 : 12 : : 18 : 24, 9 and 24 are the extremes, 12 
and 18 the means. 

Bead the following : (Art. 673.) 

1. 35 : 7 = 60 : 12. 7. 18 : 54 : : 21 : 63. 

2. 42 : 14 = 75 : 25. 8. 23 : 92 : : 34 : 136. 

3. 72 : 24 = 168 : 56. 9. 37 : 148 : : 41 : 164. 

4. 144 : 1 : : 1728 : 12. 10. | : A : : | : f 

5. 20 : 143t»5 : : 2| : 17. 11. $16.05 : *5.35 : : $27.03 : $9.01. 

6. 4^ : 54 : : 6 : 72. 12. 60 : 15 : : 80 : 20. 

681. The relation of the four terms of a proportion to each 
other is such, that if any three of them are given, t\i^ Qi\v,^T ^-^ 
missing term may be found. 
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Develoi^ment of Principlbs, 

682. 1. If the first three terms of a proportion are 2, 4, 

and 5, what is the fourth or missing term ? 

Analysis. — Representing the missing term by x, then the proportion is 

2 6 
2 : 4 : : 6 : ar, and the ratio -. = -- These fractions reduced to a common 

4 X 

2xx 4x6 
denom. become j — = j — ; hence the numerators are equal. (Art. 667.) 

But 2xa; is the product of the extremes and 4x6 the product of tlie 
means. Cancelling tlie factor 2, which is common to both, a; = 2 x 6, or 12, 
is the missing term required. 

683. From the preceding example we derive the following 

PrI N CI PLE8. 

i°. In every proportion the product of the extremes is equal 
to the product of the means, 

^. The product of the extremes divided hy either of the 
means, gives the other mean, 

3°, The product of the means divided by either extreme, gives 
the other extreme, * 

684. Find the missing term in the following : 

2. 12 : 42 = 20 : x, 8. 400 rd. : 56 rd. = 195 : x. 

3. 9 : 153 = 150 : x, 9, r : 400 vests = $87.50 : $1000. 

4. $75 : $900 =: a; : 85. 10. 130 lb. : ic = $150 : $850. 

5. x:^0 = 120 : 100. 11. 40 gal. : a; = 180 : 60. 

6. 24 : a; =: 12 : 144. 12. 16 yd. : 10 ft. = 72 ; x. 

7. 187.5 : 7i = a; : 15. 13. a; : 75 = | : f . 

Simple Proportion. 

685. Simple Proportion is an equality of two simple ratios. 

Note.— Of the three given numbers, two must always be of the same 
kind, and the third the si^me as the answer required, 
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Written Exercises. 

686. To solve problems by Simple Proportion or by Analysis* 

1. If 15 books cost $45, what will be the cost of 80 books ? 

BY ANALYSIS. 

OFBBATION. 

Since 15 books cost $45, 1 book costs ^V ^^ |45, ^ 

and 80 books will cost 80 times as much, or ^j> X o O __ ^^^ 

$240, Ans. H 

Ans, $240. 

BY FBOPOBTION. 

As the answer is to be money, we operation. 

make $45 the third term ; and as 15 : 80 : : $45 : Ans, 

the cost of 80 books will be more 3 

than that of 15 books, we make 80 /^^ X 80 

the second tenn and 15 the first. And jg — = $240, AnS. 

We now have the two means and 

one extreme, to find the other extreme. Hence, we divide the product of 
the means by the given extreme, and the quotient is the other extreme or 
answer. (Art. 683.) 

Pkoof.— 80 X 45 = 240 x 15. (Art. 683, i°.) 

687. From the preceding principles we have the following 

EuLE. — I. Make that number the third term, which is 
the same kind as the answer. 

II. When the answer is to he larger than the bhird 
term, make the larger of the other two numbeys the 
second term; hut when less, place the smaller for the 
second term, and the other for the first, 

III. Multiply the second and third terms together, and 
divide the product hy the first ; the quotient will be the 
fourth term or answer. 

Proof. — // the product of the first and fourth terms 
equals that of the second and third, the answer is rij^ht. 

Notes. — 1. The arrangement of the terms in the form of a propr^rtion 
is called " The Statement of the question." 

2. The factors common to the^«^ and second, or to the first and tAird 
terms, should be cancelled. 
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3. The fir$t and »eeond terms most be redoeed to tbe tame daufmina" 
tion. Tb^ tJkird term, if a oompoond number, must be reduced to the 
lowest denofAihotion it contains. 

4. It is advisable for the papil to solve the following examples both bj 
Pn^portion and bj Analvsis. 

2. If 14 vests are worth $84, what are 23 Tests worth ? 

Bt analysis. — If 14 vests are worth $&!, 1 vest is wwth 1 fourteenth 
of $84, Oh $6, and 23 vests are worth 23 times $6, ot $138, AfU, 

By Phoportiox. — 14 v. : 23 v. : : $84 : An». That is> 14 is the same 
part ui 23 as $84 are of the cost of 23 vests. Cancelling, etc, 

c 
U : 23 : : $^4 : $138, Ans. 

3. If 5 men can mow a meadow in 6 days, how long will it 
take 8 men to mow it ? 

4. If 6 acres and 40 rods of land cost $125, how much will 
25 acres and 120 rods cost ? 

5. If 15 meters of silk cost £4 lOs^ what will 75 meters 
cost ? 

6. If a railroad car goes 35 mi. in 1 hr. 45 min., how far will 
it go in 3 days ? 

7. If 84 lbs. of cheese cost $5f , what will 60 lbs, cost ? 

8. If f of a ship is worth $6000, how much is -/^ of her 
worth? 

9. If a ship has sufficient water to last a crew of 25 men for 
8 months, how long will it last 15 men ? 

10. If the interest of $1500 for 12 mo. is $90, what will be 
the interest of the same sum for 8 mo. ? 

11. If a tree 20 ft. high casts a shadow 30 ft. long, how long 
will be the shadow of a tree 50 ft. high ? 

12. How long will it take a steamship to sail round the 
globe, allowing it to be 25000 miles in circumference, if she 
sails at the rate of 3000 miles in 12 days ? 

13. How many hektars of land can a man buy for $840, if he 
pays at the rate of $56 for every 7 hektars ? 
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Cause and Effect. 

688. The principles of proportion may also be explained by 
che relations of the terms to each other, as causes and effects. 

689. A Cause is that which produces something. 
An Effect is something which is produced. 

Thus, men at work, goods bought or sold, time, money lent, etc., are 
causes. Work done, provisions consumed, cost of goods, etc., are effects. 

690. In arithmetical operations it is assumed that lihe causes 
produce like effects, and the ratio between the effects is equal 
to the ratio between the causes which produce them. 

If 2 horses as a cause can move 3 tons as an effect, 6 horses 
as a cause will remove 9 tons as an effect ; that is 

2 horses (1st C.) : 6 horses (2d C.) : : 3 T. (1st E.) : 9 T. (2d E.) 

Written Exercises. 

691. 1. If 4 acres produce 60 bushels of wheat, how much 
will 9 acres produce ? 

Analysis.— In this example, IstC. 2dC. istB. 

the two causes are 4 acres and 9 4 A. : 9 A. : : 60 bu. : Ans. 

acres; the first effect is 60 bu., (60 X 9) -r- 4 = 135 

the second effect is required. ylws 135 bu 

We make 60 bu. the given 
effect, the third term, and since the second effect must be greater than the 
first, we make 9 A., the greater cause, the second term, and 4 A. the first. 
Multiplying and dividing as before, the result is 135 bu., Ans. 

2. If it requires 4 acres to produce 60 bushels of wheat, how 
many acres are required to produce 135 bushels ? 

Analysis. — In this example opbration. 

two effects, 60 bu. and 185 bu., Ist. E. 2d E. Ist C. 

and one cause, 4 A., are given, ^0 DU. : loO DU. ', \ 4 A. : A.71S, 

the second cause is required. (135 X 4) -7- 60 = 9 

Since the 2d effect is greater than Ans 9 acres 
the first, the 2d cause must also 

bo prreater than the given cause ; we therefore make 135 bu. the 2d term, 

and 60 bu. the 1st term. The result is 9 sat^. 
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692. When the terms of a proportion are considered in the 
relation of cause and effect^ the operations are the same as when 
considered in the relation of magnitude. (Arts. 687, 689.) 

Solve the following by either or both the preceding methods: 

3. Bought 41 yd. of flannel for 116.40; how much would 
8| yd. cost ? 

4. Bought 18 kilos of ginger for $8.50; how much will lOf 
kilos cost? 

5. If a stage goes 84 kilometers in 12 hours, how far will it 
go in 15^ hours ? 

6. If 26 horses eat 72 hektoliters of oats in a week, how many 
hektoliters will 25 horses eat in the same time ? 

7. If a railroad car runs 125 kilometers in 5 hours, how far 
will it run in 12| hours ? 

8. If 9 ounces of silver will make 4 tea spoons, how many 
spoons will 25 pounds of silver make ? 

9. If 5 J yd. of cloth are worth $27^, what are 50J yd. worth? 

10. If 60 men can build a house in 90^ days, how long will 
it take 15 men to build it ? 

11. What will 49^ yd. velvet cost, if 7| yd. cost £7 IBs. 4d. ? 

12. At 7s. 6d. per ounce, what is the value of a silver pitcher 
weighing 9 oz. 13 pwt. 8 gr. ? 

13. If 405 yd. linen cost £69 7s. ^ii,, what cost 243 yd ? 

14. If A can saw a cord of wood in 6 hours, and B in 10 
hours, how long will it take both together to saw a cord? 

15. A cistern has 3 stop-cocks, the first of which will empty 
it in 10 min. ; the second, in 15 min. ; and the third, in 30 
min.; how long will it take all of them together to empty it? 

16. A man and a boy together can mow an acre of grass in 
4 hours ; the man can mow it alone in 6 hours ; how long will 
it take the boy to mow it ? 

17. If the interest of $675.25 is $55,625 for 1 year, how 
much will be the interest of $2368.85 ? 

18. What must be the length of a board which is 9|-in. wide, 
to make a square foot ? 

19. If 98^ yds. carpeting \\ yard wide will cover a floor, how 
many yards f yd. wide will it take to cover it ? 
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Compound Proportion. 

693. Compound Proportion is an equality between a com- 
pound ratio and a simple one. Thus, 

8:4) 
* j- • : 12 : 3, is a compound proportion. That is, 

8x6:4x3 :: 12:3; for, 8x6x3 = 4x3x12. 
It is read, " The ratio of 8 into 6 is to 4 into 3, as 12 to 3.' 



a 



Written Exercises. 

694. 1. If 4 men earn $60 in 10 days, how much can 6 men 
eai'u in 8 days ? 

Explanation. — Since the answer opbration. 

is to be money, we make $60 the 4 m. : 6 m. ) ^ 

third term. We then arrange the 10 d. : 8 d. f * * * Ans, 

other numbers in pairs, two of a 

kind, placing them according as the answer would be greater or less than 
the third term, if it depended on each pair alone. Now, as 6 m. can earn 
more than 4 m., we place the larger for the second term and the smaller 
for the first. Again, as they will earn less in 8 d. than in 10 d., we place 
the smaller for the second term, and the larger for the first. 

Reducing the compound ratio to a simple one, we have, 

4 X 10 : 6 X 8 : : 60 : Ans. 
Dividing the prod, of the means by the extreme, canceUing, etc. 

695. From the preceding example we have the following 

Rule. — I. Make that nuviber which is of the same 
hind as the answer, the third term. 

II. Tlie?i take the other numbers in pairs, or two of a 
kind, and arrange them as in simple proportion, 
(Art. 687.) 

III. Midtiphj the second and third terms together, and 
divide the product by the product of the first term^s, 
Tlie quotient will be the answer^ 
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Proof. — // the product of the first and fourth terms 
equals that of the second and third terms, the work is 
right. 

Notes. — 1. The terms of each couplet in the compoand ratio mast be 
reduced to the same denomination, and the third term to the lowest 
denomination contained in it, as in Simple Proportion. 

2. In Compound Proportion, all the terms are given in couplets or pairs 
of the same kind, except one. This is called the odd term, or demand, and 
is always the same kind as the answer, 

3. Problems in Compound Proportion may also be solved by Analysis 
and by Simple Proportion. Take the preceding example. 

By Analysis.— If 4 men can earn $60 in 10 d., 1 man can earn in the 
same time, ^ of $60, which is $15, and 6 men can earn 6 times 15 or $90. 

Aprain, if 6 men earn $90 in 10 d., in 1 d. they can earn -^ of $90, which 
is $9 ; and in 8 d. they can earn 8 times 9, or $72, Ans. 

By Simple Proportion.— 4 m. : 6m:: $60 : x, or $90. 
Again, 10 d. : 8 d. : : $90 : Ans., or $72. 

2. If 8 men can clear 30 acres of land in G3 days, working 
10 hours a day, how many acres can 10 men clear in 72 days, 
working 12 hours a day ? 

n^ 

12 
30 



STATEMENT. 

8 m. : 10 m. | ^^^^ i 

63 d. : 72 d. > : : 30 : Ans, x0 

10 hr. : 12 hr. ) 



OPBBATION. 

10 X 72 X 12 X 30 



360 = 514 A., Ans. 



1 ^63X10 = ''^ ^•' ^-- 



Note. — When the vertical form of cancellation is used, the antecedents 
must be placed on the left of the line, and the consequents with the odd 
term on the right. 

3. If a man can walk 192 miles in 4 days, traveling 12 hours 
a day, how far can he go in 24 days, traveling 8 hours a day? 

4. If 8 men can make 9 rods of wall in 12 days, how many 
men will it require to make 36 rods in 4 days ? 
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5. If 5 men make 240 pair of shoes in 24 days, how many 
men will it require to make 300 pair in 15 days ? 

6. If 60 lbs. of meat will supply 8 men 15 days, how long 
will 72 lbs. last 24 men ? 

7. If 12 men can reap 80 acres of wheat in 6 days, how long 
will it take 25 men to reap 200 acres ? 

8. If 18 horses eat 128 bushels of oats in 32 days, how many 
bushels will 12 horses eat in 64 days ? 

9. If 8 men can build a wall 20 ft. long, 6 ft. high, and 4 ft. 
thick, in 12 days, how long will it take 24 men to build one 
200 ft. long, 8 ft. high, and 6 ft. thick ? 

10. If 8 men reap 36 acres in 9 days, working 9 hours per 
day, how many men will it take to reap 48 acres in 12 days, 
working 12 hours per day? 

11. If $100 gain $6 in 12 months, how long will it take $400 
to gain 118. Arts. 9 mo. 

12. K $200 gain $12 in 12 mo., what will $400 gain in 9 mo.? 

13. If 6 men can dig a drain 20 rods long, 6 feet deep, and 
4 feet wide, in 16 days, working 9 hours each day, how many 
days will it take 24 men to dig a drain 200 rods long, 8 feet 
deep, and 6 feet wide, working 8 hours per day ? 

14. If 3 lbs. of yam will make 10 yards of cloth 1^ yard 
wide, how many pounds will be required to make a piece 100 
yards long, and 1^^ yd. wide ? 

15. A general wished to remove 80000 lbs. of provision from 
a fortress in 9 days, and it was found that in 6 days 18 men 
had carried away but 15 tons; how many men would be re- 
quired to carry the remainder in 3 days ? 

16. If a man travels 130 miles in 3 days, when the days are 
14 hours long, how long will it take him to travel 390 miles 
when the days are 7 hours long ? 

17. If the price of 10 oz. of bread is 5d., when corn is 4s. 2d. 
per bushel, what must be paid for 3 lbs. 10 oz. when corn is 
5s. 5d. per bushel ? 

18. If 6 journeymen make 132 pair of boots in 4| weeks, 
working 5^ days a week, and 12f hours per day, how many pair 
will 18 men make in 13|^ weeks, working 4^^ days per week, 
and 11 hours per day ? 
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Partitive Proportion. 

696. Partitive Proportion is dividing a number into two or 
more parts having a given ratio to each other. 

Oral Exercises. 

697. 1. Charles and Robert divided 28 pears between them 
in the ratio of 3 to 4 ; how many had each ? 

Analysis. — Since Charles had 3 parts as often as Robert had 4, both 
had 3 + 4, or 7 equal parts. Hence, Charles had f and Robert ^ of 28. 
Now f of 28 are 12, and | are 16. Therefore, Charles had 12, and Robert 
16 pears. 

Proof. — 12 pears +16 pears = 28 pears. 

2. Divide 35 into 2 such parts that one shall be to the other 
as 3 to 2. 

3. Divide 42 cts. into two such parts that one shall be to the 
other as 2 to 4. 

4. A farmer had 56 acres of which he made 2 pastures in 
the ratio of 3 to 5 ; how many acres were in each ? 

5. A man bought a cow and a calf for $50 ; the cow was 
worth 4 times as much as the calf ; what was the value of 
each ? 

6. Divide |72 into two sucb parts that one shall be to the 
other as 4 to 8. 

Written Exercises. 

698. To divide a number into two or more parts which shall have 

a given ratio to each other. 

1. A and B divided $145 in the ratio of 2 to 3 ; how much 
had each ? 

Solution. — The sum of the pro- opebation. 

portional parts is to each separate part 5:2 : : $145 : A^S s. 

as the number to be divided is to each 5*3:' $145 • B's s 

man's share. That is, 5 (2 + 3) is to 2 /*i ik v' 9^ . k '_ ^kq * a ?„ „' 

as $145 to A's share. Again, 5 is to ^^^^^ ^ ^f'^^ - ^^^' ^ ^ ^• 

3 as $145 to B's share. Hence, the {^^'^^ X 3) — 5 = $87, B's 8. 
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EuLE. — I. Make the number to be divided the third 
term; each proportional part successively the second 
term ; and their sum the first, 

II. The product of the second and third terms of each 
proportion, divided by the first, will be the corresponding 
part required, 

2. Divide 312 into three parts which shall be to each other 
as 3^ 4:, and 6. 

3. A man having 198 sheep, wished to divide them into 
three flocks which should be to each other as 1, 3, and 5 ; how 
many will each flock contain ? 

4. A farmer raised 500 bushels of grain, composed of oats, 
wheat, and corn in the proportion of 3, 4, and 5^; how many 
bushels were there of each kind ? 

5. A man paid 15.28 for pears, oranges, and melons, the 
prices of which were as 2, 4, and 6 ; how much did he pay for 
each kind ? 

6. A father divided 13479 among his four sons in proportion 
to their ages, which were as 4, 6, 8, and 10 ; how many dollars 
did each receive ? 

Questions. 

654. What is ratio ? How found ? 655. What are the terms of a ratio ? 
656. The first term called? 657. The second? 658. The two terms? 
659. Ratio denoted? 662. What numbers can be compared? 663. 

A simple ratio ? 664. Ck)mpound ? 666. Reciprocal ? 669. Name the prin- 
ciples of ratio ? 

672. What is proportion ? 673. The sign ? 674. The terms ? 677. 
How many terms must there be in a proportion ? 678. What is a mean 
proportional? 679. The extremes? 680. The means? 683. Principles of 
proportion ? 

685. What is a simple proportion ? 687. Which number is the third 
term ? How arrange the other terms ? How find the fourth term ? 

688. How else may proportion be explained ? 689. What is a cause ? 
An efiect ? 

693. What is compound proportion ? 695. Which number is made the 
third term ? How arranc^e the remaining numbers ? How find the re- 
quired term? 698. What is partitive proportion ? 698- How attwx^<5i -vX^a 
terms ? How find th© answer ? 
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699. Partnership is the association of two or more persons 
for the transaction of business. 

700. The association is called a Firm, Company, or House. 

701. The persons associated are called Fartnerck 

702. The Capital is the money or property furnished by the 

Partners. 

703. The Assets of a firm are the various kinds of property 
in its possession. 

704. The Liabilities are its debts. 

705. The Net Capital is the excess of its property above its 
liabilities. 

Written Exercises. 

706. To find each Partner's Share of the Profit or Loss, when 

their capital is employed for the same time. 

I. A and B formed a partnership ; A put in 1400 and B 
$300; they make $364. What was each man's share of the 
profit ? 

By Analysis.— $400 + $300 = $700, tlie whole capital. Hence, 

A had ^gg, or j of the gain ; and | of $364 = $208, A's, 
Bhadfjg. orf " " " f of $364 = $156, B's. Hence, 

KuLE. — I. TaJce such a part of the gain or loss, as each 
partner's stock is of the whole capital. 

By Percentage.— The gain $364 is f JJ = ^j^, or 52% of the whole 
capital. Therefore, 
$400 X .52 = $208, A's share ; and $300 x .52 = $156, B's share. Hence, 

II. Find the % which the profit or loss is of the whole 
capital, and multiply each man's capital by it, (Art. 464.) 
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Note. — The per cent method is preferable, when the partners or share- 
holders are nmneroos. 

2. A and B formed a partnership ; A put in 1648 and B 
$1080, agreeing to divide the profit in proportion to their 
capital ; what was each one's share of the gain ? 

3. A, B, and C are partners ; A furnishes $600, B $800, and 
C $1000 ; they lose $480 ; what is each man's share of the loss ? 

4. A, B, C, and D make up a purse for a stock speculation ; 
A puts in $300, B $400, C $600, and D $800 ; they make 
$2400 ; what is each man's share ? 

707. To find each partner's share of the Profit or Loss, when 

their capital is employed for unequal times. 

5. A and B enter into partnership; A furnishes $400 for 
8 months, and B $600 for 4 months ; they gain $280 ; what is 
each one's share of the profit ? 

Analysis. — In this case the profit of each partner depends on two ele- 
ments, viz. ; the amount of his capital and the time it is employed. 

But the use or interest of $400 for 8 months equals that of 8 times $400, 
or $3200, for 1 mo. ; and of $600 for 4 mo. equals 4 times that of $600, or 
$2400, for 1 month. 

The respective capitals, then, are equivalent to $2400 and $3200, each 
employed for 1 mo. Since A furnished $3200 and B $2400, the whole 
tapital = $5600. Now $280-f-$5600 = .05 or 5%. Therefore, 

$3200 X .05 = $160, As share. 

$2400 X .05 = $120, B's share. Hence, the 

KuLE. — Multiply each partner^s capital by the time it 
is employed. Consider these products as their respective 
capitals, and proceed as in the last article, 

708. The Enle for Partnership is also applicable to problems 
in Bankruptcy^ the General Average of losses at sea, and other 
distributions; the sum of the debts or property in question 
corresponds to the whole amount of capital, etc. 

6. A and B formed a partnership; A put in $300 for 2 
months, and B $200 for 6 months; they gained $150; what 
was each man's just share of the gain ? 



288 Partnership, 

7. A, B, and C enter into partnership ; A puts in $500 for 
4 mo., B $400 for 6 mo., and C $800 for 3 mo.; they gain 
$340 ; what is each man's share of the gain ? 

8. A and B hire a pasture together for $60 ; A put in 120 
sheep fo» 6 months, and B put in 180 sheep for 4 months; 
what should each pay ? 

9. The firm A, B, and C lost $246 ; A had put in $85 for 
8 mo., B $250 for 6 mo., and C $500 for 4 mo.; what is each 
man's share of the loss ? 

10. A man failing in business owed A $1200, B $1800, and 
C $2400 ; his assets were $2700 ; how much did each receive ? 

Am. A received $600, B $900, and C $1200. 
Proof.— $600 +$900 + $1200 = $2700, the assets. 

11. A bankrupt owes A $1200, B $2300, C $3400, and D 
$4500; his whole effects are worth $5600 ; how much will each 
creditor receive ? 

12. A railroad company went into bankruptcy whose liabilities 
were $36300, and assets $12100 ; how much did the company 
pay on a dollar, and how much did a creditor receive who had 
a claim of $15270 ? 

13. A, B, and C freighted a vessel with flour from New York 
to New Orleans ; A had on board 1200 barrels, B 800, and C 400. 
On her passage 400 barrels were thrown overboard in a gale ; 
what was the average loss ? 

14. A Liverpool packet beirfg in distress, the master threw 
goods overboard to the amount of $10000. The whole cargo 
was valued at $72000, and the ship at $28000 ; what per cent 
loss was the general average ; and how much was A's loss, whc 
had goods aboard to the amount of $15000 ? 

QU ESTIONS. 

699. What is partnership? 700. What is the association called? 702. 
What is the capital ? 703. Assets? 704. Liabilities? 706. Net capital ? 

706. How find each pat tner's share of profit or loss, when their capital 
is employed for the same time ? 707. When for unequal times ? 
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Oral Exercises. 

709. 1. What is the product of 3 multiplied by itself ? 

2. What is the product of 3 taken 3 times as a factor ? 

3. What is the product of 4 taken 3 times as a factor r* 

4. What is the product of 5 taken twice as a factor ? 

5. What is the product of 5 taken 4 times as a factor ? 

6. What is the product of f multiplied by itself ? 

7. What is the product of f taken twice as a factor ? 

8. What is the product of .4 taken twice as a factor ? Of .3 
taken three times ? Of .04 twice ? 

Definitions. 

710. Involution is finding a power of a number 

711. A Power of a number is the product of two or more 
equal factors. 

Thus, 2x2x2 = 8, and 3x3 = 9; 8 and 9 are powers of 2 and 3. 

712. Powers are named according to the number of times the 
factor is taken to produce the given power. 

713. The First Power is the number itself. 

714. The Second Power is the product of two equal factors, 
and is called a Square. 

715. The Third Power is the product of three equal factors, 
and is called a Cube. 

Note. — The second power is called a sqiiare because the area of a square 
is found by multiplying one of its sides by itself. The third power is 
called a ctibe because the contents of a cube are found by taking one of its 
sides three times as a factor. (Art. 429.) 
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715. An Exponent is a small figure placed above a number 
on the right to denote the power. 

It shows that the number above which it is placed is to 
be raised to the power indicated by this figure. Thus, 

2* = 2, the first power, or number itself. 
2' = 2 X 2, the second power, or square, 
2* = 2 X 2 X 2, the third power, or cvbe. 
2< — 2 X 2 X 2 X 2, the fourth power, etc. 

Notes. — 1. The term exponent is from the Latin exponere, to represent. 
2. The exponent of the first power being 1, is commonly omitted. 

717. The expression 2* is read, "2 raised to the fourth 
power, or the fourth power of 2." 

9. Read the following: 9«, 12?, 258, 245«, 381^0, 465^ lOOCP*. 

10. Bead G^xTS 25«x48«, 1408—758, 256i«~97«. 

11. Express the 4th power of 85, 13. The 7th power of 340. 

12. Express the 5th power of 348. 14. The 8th power of 561. 

718. To find any required Power of a Number. 

1. What is the 4th power of 8 ? 
Solution.-^* = 8x8x8x8 = 4096, Ans. 

Rule. — Take the number as many times as a factor as 
there are units in the exponent of the required power. 

Notes. — 1. A common fraction is raised to a power by involving each 
term. Thus, (|)« = y'y. 

2. A mixed number should be reduced to an improper fraction, or the 
fractional part to a decimal ; then proceed as above. 

Thus, (2i)« = (f)« = -Y ; or 2i = 2.5 and (2.5)*^ = 6.25. 

8. All powers of 1 are 1 ; for 1 x 1 x 1, etc. = 1. 

Raise the following numbers to the powers indicated : 

2. 68. 5. 55. 8. 4.038. 11. (f)*. 



3. 


3«. 


6. 


7*. 


9. 


2.00038. 


12. 


(1)^. 


4. 


2322. 


7. 


353. 


10. 


300.058. 


13. 


(3i)*. 



ForToatian of Sgua/rea. 



Formation of Squares. 

719. To find the Square of a Number in the Termi of it> 
Parts. 

1. Find the square of 5 ia the terniB of the parts 3 and %. 

Illdbtratios.— Let the ahaded part of the j 
diagram represent the square of 3 ; its conteotg I 
are equal to 3 x 3, or 9 eq. ft. ] 

let Topreserrethefonn of tbeBquare.equal J 
additions must be made to two adjacent eidea; 1 
for, if made on one tide, or on opposite sides, 
the figare will no longer be a tqiiare. 

2d. Sinc« 5 is 2 more than 3, it follows that 
tiBo row* of 3 Bqaares each, must be added at | 
the top, and 3 rows on one of tbe adjacent sides, 
to make its ieagth and breadth each equal to 5. Now Sx3 plus 3x8 
are IZ squares, or twice the product of the two parts 3 and 8. 

Bat the diagram wants 2 times 2 small squares, as represented by the 
dotted lines, to fill tbe upper corner on the right, and 2 times 2 or 4 is the 
square of the second part. We now have 9 (the sq. of the 1st part), 13 
(twice the prod, of the two parts 3 and 3), and 4 (the square of the 2d part.) 
But 9 + 13+4 = 35, the square required, 

a. Find the square of 7 in the terms of 5 and 2. 

Ans. 25 + 30 + 4. Proof.— 7 X 7 = 49. 

3. Find the square of 25 in the terms of iis tens and units. 

Analysis. — The product of 3 tens or S5 ^ 20 + 5 

20 by 20 is 400 (the square of the tens); 35 20 + 5 

30 < 5 plus 30 X 5 ia 300 (twice tbe prod. — 

of the tens by the units) ; and 5 by 6 is ^'^'^ *"" "•■ ^"" 
25 (the square of the units). Now 400+ 



200+25 ^625, or 36'. Hence, the 635 = 400 + 300 + 25 

Rule. — The square of any number consisting of tens 
and units is eqiicU to the square of the tens, plus tifice the 
product of the tens by the units, plus the square of the 
units. 

4. What is the aqnare of 34 in the terms o^ K'Wi Xea* -as^^ \Hi;SJii*. 




VOLUTION. 



Oral Exercises. 

720. 1. What are the two equal factors of 9 ? 16 ? 25 ? 

2. Name the two equal factors of 36 ? 49 ? 64 ? 

3. What are the three equal factors of 8 ? 27 ? 125 ? 

4. Name the four equal factors of 16 ? Of 81 ? 
6. Of what is 49 the square ? 

6. Of what is 27 the third power? 

7. Of what is 125 the cube ? 

Definitions. 

721. Evolution is finding a root of a number. 

722. A Root is one of the equal factors of a number. 

Roots are named according to the number of eqtuil factors they contain. 

723. The Square Root is one of the two equal factors of a 
number. 

Thus, 5 X 5 = 25 ; therefore, 5 is the square root of 26. 

724. The Cube Root is one of the three equal factors of a 
number. 

Thus, 3 X 3 X 3 = 27 ; therefore, 3 is the cube root of 27, etc. 

725. The character (y') is called the Radical Sign. It is a 
corruption of the letter E, the initial of the Latin radix, a 
root. 

726. Roots are denoted in two ways : 

1st. By prefixing to the number the Radical Sign« with a 
figure placed over it called the Index of the root ; as ^4, ^8. 

2d. By a fractional exponent placed above the number on the 

right. Thus, 9^, 27*^, denote the square root of 9, and the cube 
root of 27. 
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Notes. — 1. The figure over the radical sign and the denominator of the 
exponent, denote the name of the root. 

2. In expressing the 9qua/re root, it is customary to use simply the radical 

sign (y^), the 2 heing understood. Thus, the expression y^25 = 5, is 
read, " the square root of 25 = 5." 

727. A Perfect Power is a number whose exact root can be 
found; as, 9, 16, 25, etc. 

728. An Imperfect Power is a number whose exact root can 
not be found. This root is called a Surd. 

Thus, 5 is an imperfect power, and its square root 2.23+ is a surd. 
Note. — All roots as well as powers of 1, are 1. 

Eead the following expressions : 

8. ^^40. 10. 119i 12. l.si 14. ^256. 16. ^^. 

9. ^15. 11. 243* 13. ^29. 15. ^^45.7. 17. ^^. 

18. Express the cube root of 64 both ways ; the 4th root of 
25 ; the 7th root of 81 ; the 10th root of 100. 

Square Root. 

729. Extracting the Square Root is finding one of two equal 
factors of a number. 

730. To find how many figures the Square of a Number contains. 

Illustration. — 1. Take 1 and 9, the least and greatest integer that can 
be expressed by one figure ; also 10 and 99, the least and greatest that can 
be expressed by tmo integral figures, etc. Squaring these numbers, 

12 = 1 ; 103 = 100 ; 1002 _ iqooo. 

92 = 81 ; 992 = 9801 ; 9992 z= 998001. 

2. Take .t and .9, the least and greatest decimals that can be expressed 
by one figure ; also .01 and .99, the least and greatest that can be expressed 
by two decimal figures, etc. Squaring these, 

.12 = .01 ; .012 _ .0001 ; .0012 = .000001. 

.92 = .8J ; .992 = .9801 •, .^^^ = ,^^^<^V ^"^^ 
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731. From these illustrations we discover the following 



PrI NCIPLE8. 

i°. The square of a number contains twice as many figures 
as the root, or twice as many less one. 

2°, If any number is separated into periods of two figures 
each beginning with units place, the number of figures in the 
square root will be equal to the number of periods. 

Note. — If the number of figures in the given number is odd, the left 
hand period will have but one figure. 

732. 1. Required the length of one side of a square garden 
which contains 16 sq. rods. 



Illustkation. — Let the garden be repre- 
sented by the adjoining diagram. 

Now as the garden is square, its sides are 
equal, and the len^h of one side is one of the 
two equal factors, or the square root of 16. 
But 16 = 4 X 4. Hence, the length of a side 
is 4 rods. 

Proof. — 4 rd. x 4 rd. = 16 sq. rods, the 
given area. 



4 rods. 







4 X 4 = 16 eq. rod& 



2. What is the length of one side of a square which contains 

625 square feet ? 



OFEBJlTION. 



625 ) 25 
4 



45 ) 225 
225 



Analysis. — Since 625 contains three figures, it must 
have two periods ; its square root two figures, and first 
period on the left one figure. 

The greatest square of 6 (hundreds) the left hand 
period is 4 (hundreds) and its root is 2 (tens) which we 
place on the right for the first figure of the root. Sub- 
tracting the square of 2 from the period used, we annex 
to the remainder the next period for a dividend. 

Since the additions are to be made on two sides of the square, we place 
4, the double of the root, on the left of the dividend for a trial divisor, and 
find it is contained in 22, 5 times, the right hand figure being omitted. 
Placing the 5 on the right of the root and of the trial divisor, we multiply 
the divisor thus increased by this fiprure, and subtracting the product thero 
is no remainder. The square root or answer, is 25 feet. 
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GEOM ETHICAL ILLUSTRATION. 

733. 1. Take any number as 635 aq. ft., the square root of 
which is to be found. 

Let the shaded part of the diegnin 
represent the square of S tens, the first J 
figaie of the root ; then 30 x SO, or 400 aq. 
ft., -will be its contente. Subtracting the 
contents &om tbe given area, we have 
635-400 = 235 Hq. ft. to be added to this 
square. To preserve its form, the addition 
must be made equally to two adjacent 
Bides. The question is, what is the width 
of the addition. 

3ince the length of the square ts 20 
ft., adding a strip 1 foot wide to two sides " '*^'' " '™'' 

will take 20 + 30 or 40 sq. ft. Saw if 40 sq. ft. will add a strip 1 foot wide 




That is, «nce the addition is to be made on two sidea, we double the 
root or length of the side found for a trial divisor, and find it is contained 
in 235, 5 timee, which shows the width of the addition to be 5 feet. 

Now the length of each side addition being 20 ft., and the width S ft., 
the area of both equals 30 k 5 + 20 x 5, or 40 x 5 = 300 sq. feet. But there 
is a vacancy at the upper comer on tbe right, whose leu^rth aud breadth 
are o ft, each; hence ila area = 6x6, or 35 sq. feet; and 300 sq. ft. + 36 
sq. ft. = 326 sq. ft. 

. For the sake of finding the area of the two side additions and that of the 
comer at the same time, we place the quotient S on the right of the root 
already found, and also on the right of the trial divisor to complete it. 
Multiplying tbe divisor thus completed by S, the figure last placed in tho 
root, we have 45 x 5 = ^6 sq. ft. Subtracting this product from the divi- 
dend, nothing remains. 

2. What ia the square root of .576 ? 
SonrriON.— V^STB = V.578d = .75+, An$. 

3. Find the sq. root of 234.09, 
SOLCTIOK.— V^4.06 = 15.3, Am. Henw, 
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734. To extract the' square root we have the following 

Gen eral Rule. 

1. Separate the nuTriber into periods of two figures 
eaeh, heginning at units, and count both ways. 

IT. Find the greatest square in the first period on the 
left, and place its root on the right. Subtract this 
square from the period, and on the right of the remain- 
der place the next period for a dividend. 

III. DoiMe the part of the root thus found for a trial 
divisor ; and finding how many times it is contained in 
the dividend, omitting the Hght hand figure, annex the 
yuotient both to the root and to the divisor. 

IV. Multiply the divisor thus increased by the last 
figure placed in the root, subtract the product from the 
dividend^ and place the next period on the right of the 

remainder. 

•> 

V. Proceed as before, till the root of all the periods 
is found. 

Proof. — Multiply the root by itself. (Art. 722.) 

* 

Notes. — 1. If there is a remainder after the root of the last period is 
found, annex periods of dpTierSy and proceed as before. The figures of the 
root thus obtained will be decimals. 

2. If the trial divisor is not contained in the dividend, annex a cipher 
both to the root and to the divisor, and bring down the next period. 

3. It sometimes happens that the remainder is larger than the divisor; 
but it does not necessarily follow that the figure in the root is too tmiall. 

4. The left hand period in whole numbers may have but one figure ; 
but in decimals, each period must have two figures. Hence, if the number 
of decimals is odd, a cipher must be annexed to complete the period. 

Find the square root of the following numbers : 



4. 


576. 


9. 


538.245. 


14. 


287.65. 


5. 


1600. 


10. 


61.7G46. 


15. 


.776961. 


6. 


1225. 


11. 


8476.124. 


16. 


1073.741824, 


7. 


291.64. 


12. 


1232136. 


17. 


.00063361. 


8. 


864.91. 


13. 


5314491. 


18. 


617230.2096. 
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735. To find the Square Root of Fractiom. 

1. What is the square root of J| ? 
Solution. — \/|| = ^/^ — }, Ana, Hence, the 

Rule. — Reduce the fraction to its simplest form and 
find the square root of each term separately. 

Notes. — 1. If either term of the given fraction, when reduced, is an 
imperfect square, reduce the fraction to a decimal, and proceed as above. 

(Art. 249.) 

2. Mixed numbers should be reduced to improper fractions, or the 
fractional part to a decimal. 

2. What is the square root of -J^ ? Ana. |. 
Find the square root of the following fractions : 

9. What is the square root of 20 J ? 
SoLTJTiON.— ^20|j= v^ = J, or ^, Ans. 

Find the square root of the following : 

10. 18^. 12. 52^. 14. 14 of 144. 

11. 40tf. 13. 113|f. ^^ 3i 

16. What is the square root of -^ of || of ^ of 4096 ? 

17. Required the square root of 3 to 7 decimals. 

18. Required the square root of 12 to eight decimals. 

735, a. 1. What is the side of a square whose area contains 
2025 sq. yards ? 

2. A general has 906304 soldiers ; how many must he place 
in rank and file to form them into a square ? 

3. A man bought a square tract of land containing 3840 
acres ; how many rods square is the trsdCit? 
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4. What is the side of a square, whose area is equal to that 
of a triangle containing 5184 sq. ffc. ? 

6. What is the side of a square equal in area to a rectangu- 
lar field 32 rods long and 18 rods wide ? 

6. A landholder divided a tract of 3802^ A. into four equal 
and square farms ; what is the length of one of their sides ? 

7. A man having a garden 465 yards square, wished to 
extend it so as to make it 9 times as large ; how many yards 
square will it then be ? 

736. A mean proportional between two numbers is found by 
extracting the square root of their product. (Art. 678.) 

8. What is the mean proportional between 9 and 16 ? 
Solution.— 16 x 9 = 144 ; and y^l44 = 12, Ans. Hence, 

Note. — The product of any square number by another square number 
is always itself a square. 

Find the mean proportional between the following numbers: 



9. 


4 and 16. 


14. 


28 and 54. 


19. 


i and i. 


10. 


9 and 25. 


15. 


45 and 96. 


20. 


f and^. 


11. 


25 and 36. 


16. 


.04 and .16. 


21. 


«and||. 


12. 


49 and 64. 


17. 


.64 and 6.25. 


22. 


H an<l -N^' 


13. 


81 and 64. 


18. 


.09 and .36. 


23. 


T^and^a^. 



737. When the length of a rectangular field equal to a given 
area, is double, triple, etc., its width, its dimensions are found 
by extracting the square root of i, \, etc., of the area, as the 
case may be. This root will be the width, and being doubled, 
tripled, etc., will be the length. 

24. The length of a rectangular field containing 80 acres, is 
twice its breadth ; what are its length and breadth ? 

25. The breadth of a rectangular farm containing 160 acres^ 

is J its length ; what are its length and breadth ? 

c 

738. A Triangle is a figure having three sides 
and three angles, 

739. A Right-angled Triangle is one which 
has a right angle ; as ABC. ^ 
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740. The HypothenoM of a right-angled triangle is the side 
AC, opposite the right angle B; the base is AB, the perpen- 
dicular is BO. 

741- The relation of the Bides of a tri- 
angle to each other may be illnstrated as 
follows : 

Take any right-uigled triangle as ABC, 
the base of which is 4 ft., the perpendicu- 
lar 3 ft, and the hypothenuse 6 ft. 

It will be seen that the sqtiare of the base 
contains 16 sq. ft., that of the perpendicu- 
lar 9 sq. ft., and that of the hypothenuse 
25 sq. ft. Now 35 = 16 + 9, Hence we derive the following 

Principles. 

1°. The sum of the squares of the Base and Perpendicular 
is equal to the square of the Hypothenuse. 

2°. The square of the Hypothenuse diminished by the square 
of the Perpendicular, is equal to the square of the Base. 

3°. The square of the Hypothenuse diminished by the square 
of the Base, is equal to the sqtiare qf the Perpendicular. 
That is, 

742. 77te square described on the hypothenuse of a right- 
angled triangle is equal to the sum of the squares of the base 

and perpendicular. 

743. To ftnd the HypothenuM, when the Ba«e and Perpendicular 

are given. 

26, What is the length of a ladder which will just reach to 
the top of a house 33 feet high, when its foot is placed 34 feet 
from the house ? 

Solution.— PerpendicuUr (83)> = 33 « 82 = 10S4 
Base (24)« = S4xS4= _B76 

The equue root of tlieir earn, IttM = Wi \i.., &.<na. 



•1 
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Hence we have the following 

Rule. — Add the square of the base to the square of the 
perpendicular, and the square root of the sum tviU be the 
hypothenuse. 

Formula. — Hypotlisntise = VBas^ + Perpendicular^. 

27. The side of a certain school-room having square comers, 
is 8 yards, and its width 6 yards ; what is the distance between 
two of its diagonal comers ? 

28. Two men start from the same place and at the same 
time ; one goes exactly south 40 miles a day, the other goes 

\ exactly west 30 miles a day ; how far apart will they be at ttie 

close of the first day ? 
.. 29. How far apart will the same travelers be in 4 days ? 

744. To And the Perpendicular, when the Base and Hypothenuse 

are given. 

30. A line 10 yd. long fastened to the top of a tree, reaches 
the ground 6 yd. from the base ; what is the height of the 
tree? 

Solution.— HTpothenuse (10 yd.)* = 10 x 10 = 100 
Base (6 yd.)* = 6x6 = 86 

The square root of their difference, 64 = 8 yd., Ans, 
Hence, the 

Rule, — From the square of the hypothenuse subtract 
the square of the base, and the square root of the remain- 
der udll be the perpendicular, 

FoEMULA. — Perpendicular = 's/ Hypothenuse -— Base^. 

31. A line 75 feet long fastened to the top 'of a flag-staff 
reaches the ground 45 feet from its base ; what is the height 
of the flag-staff ? 

32. A house is 40 ft. wide and the length of the rafters is 
32 ft. ; what is the perpendicular distance from the beam to 
the ridgepole ? 

33. The distance between the diagonal corners* of a croquet 
^ ground is 17 yards, and its length is 15 yards ; what is its width ? 
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745. To find the Base, when the Hypothenuse and Perpendicular 

are given. 

34. A ladder 50 ft long was placed against the top of a 
house 40 ft. high ; what distance was the foot of the ladder 
from the house ? 

SOLUTiON.--Hypothenuse (50 ft.)8 = 50 x 50 = 3500 
Perpendicular (40 ft.)8 = 40 x 40 = 1600 

The square root of their difference, 900 = 30 ft., Aris. 
Hence, the 

Rule. — From the square of the hypothenuse subtract 
the square of the perpendicular, and the square root of 
the remainder zuill he the base. 



Formula. — Base = vHypoihenus^ — Perpendicular^. 

36. The slant height of a square pyramid is 40 ft., and its 
perpendicular height 32 ft., what is the distance from the 
center of the base to its side ? 

36. The height of a tree on the bank of a river is 100 ft., 
and a line stretching from its top to the opposite side is 
144 ft. ; what is the width of the river ? 

37. The side of a square field is 30 rods ; how far is it be- 
tween its diagonal comers ? 

38. If a square field contains 10 acres, what is the length of 
its side, and how far apart are its diagonal comers ? 

39. If a school room is 40 feet long, 30 feet wide, and 14 
feet high, what is the length of a diagonal drawn upon the 
floor ; and what is the length of a diagonal drawn from the 
floor to the ceiling ? 

40. A park 53 rods long and 39 rods wide has a straight 
walk running from its diagonal corners ; what is the length of 
the walk ? 

41. The side of a square room is 40 feet ; what is the dis- 
tance between its diagonal comers on the floor ? 

42. A tree was broken 35 feet from its root, and struck 
the ground 21 ft. from its base; what was the height of 
the tree ? 
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Similar Plane Figures. 

746. Similar Plane Figures are those which have the same 
fomiy and their like dimeyisions proportional. 

Notes. — 1. All cireles and all rectilinear figures are similar, when their 
several angles are equal each to each, and their like dimensions propor- 
tional. 

2. The like dimensions of circles are their diameters, radii, and drcum- 
ferenees. 

747. The Areas of similar surfaces are to each other as the 
squares of their like dimensions. Conversely, 

The Like Dimensions of similar surfaces are to each other as 
the square roots of their areas. 

1. If one side of a triangle is 12 yards, and its area 36 sqnare 
yards, what is the area of a similar triangle, the corresponding 
side of which is 8 yards ? 

Solution.— (12)2 . (gy . . 35 . ^^^^^ o^ iq gq, ^ ards. 

2. If one side of a triangle containing 36 sq. yards is 8 yards, 
what is the length of a corresponding side of a similar triangle 
which contains 81 sq. yards ? 

Solution. — \/S6 : /y/81 : : 8 : Ans., or 12 yards. 

3. If a pipe 1 inch in diameter will fill a cistern in 60 min., 
in what time will a pipe 2 in. in diameter fill it ? 

4. If a gate 9 inches in diameter will empty a mill-pond in 
16 hours, how large must a gate be to empty it in 4 hours ? 

6. If one side of the base of a triangular pyramid measuring 
16 square feet, is 20 inches in length, what is the length of a 
side of a similar pyramid, which measures 36 square feet ? 

6. A man owns a building lot containing 20 square rods in 
the shape of a right-angled triangle, the perpendicular of which 
is 20 yards in length ; what is the perpendicular of a similar 
lot, which contains 30 square rods ? 
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Cube Root. 

Oral Exercises. 

748. 1. What number taken three times as a factor pro- 
duces 8 ? 27 ? 

2. What is one of the three equal factors of 64 ? 

3. Name one of the three equal factors of 125 ? 

4. Name one of the three equal factors of 1000. Of 1728. 



Written Exercises. 

749. The Cube Eoot of a number is one of its three equal 
factors, 

750. To And the number of figures in the Cube of a Number, 

also in the Cube Root of a Number. 

1st. Take 1 and 9, also 10 and 99, 100 and 999, etc., the least and great- 
est integers that can be expressed by <w€, two^ threCy etc., figures. 

2d. In like manner take .1 and .9, also .01 and .99, etc., the least and 
greatest decimals that can be expressed by one, two, etc., decimal figures. 
Cubing these, we have 



Roots. Powers. 

1 18 = 1, 

9 9« = 729, 

10 109 = 1000, 

99 99» = 970299, 

100 1008 = 1000000, 

999 999» = 997002999, 



Boots. 

.1 

.9 

.01 

.99 

.001 

.999 



Powers. 
.1» = .001 
.98 = .729 
.018 ^ .000001 
.998 - .970299 
.0018 = .000000001 
.9998 ^ .997002999. 



By comparing these roots and their cubes, we discover the following 



Principles. 

i°. TJie cube of a number cannot have more than three times 
as many figures as its root, nor but tioo less. 

28, If a number is separated into periods of three figures each 
beginning at units place, the number of figures in the cube root 
will be the same as the number of periods. 
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Noras. — The left hand period in whdU numbers may be ineom/pUttt 
having only one or two figures; but each period of dedmcUs must always 
have three figures. Hence, if the decimal figures in a given number are 
legs than three, annex ciphers to complete the period. 

How many figures in the cube root of the following : 

1. 340566. 3. 576.453. 6. 32.7561. 

2. 1467. 4. 5.7321. 6. .456785. 

751. To And the Cube of a number consisting of two figures in 

the terms of its parts. 

1. Find the cube of 35 in the terms of its tens and units. 

OFERATIOir. 

35 = 30+5 

35 = 30 + 5 



175= (30x5) +5» 

105 = 30^+ (30x5) 

1225 = 302+2(30x5) +52 
35 — 3 0+5 

6125 = (302 X 5) + 2(30 X 52) + 5* 

3675 = 30«+2(302x5) + (30x52) 

42875 = 303+3(302 X 5) +3(30 x52) + 58 

ExPLANATiox.— The cube of the tens, (30«) = 27000 

3 times the square of tens by units, 3(80^x5) = 13500 

3 times the tens by square of units, 3 (30 x 5') = 2250 

and the cube of the units 5' = 125 

Now 27000 + 13500 + 2250 + 125 = 42875. Hence, 

752. Tlie cube of any number consisting of tens and units is 
equal to the cube of the tens, plus 3 times the square of the tens 
hy the units, j^Zws 3 times the tens by the square of the units, 
plus the cube of the units. 

Note.— Since the cube of a number consisting of tens and unUs is equal 
to the cvbe of the tens, plus 3 times the square of the tens by the units, 
etc., when a number has tico periods, it follows that the left hand period 
must contain the cube of the tens, or first figure of the root. 

2. Find the cube of 32 in the terms of its tens and units. 



I 
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753. To Extract the Cube Root or a number. 

1. What is the side of a cube which contains 37 solid feet? 

IlXUSTBATlON. — Let the cnbe be repreBented 
bjr the edjolaing diagnun, each aide of wbicb Is 
divided into S gqiure feeC. Since the length of 
a dde is 8 feet, if we multiply 3 into 3 into 3, 
the product 27, will be the Bolid contents of the -i 
cnbe. (Art. 439.) Now. if we reveree the pro- " 
cess, dividing 27 into three eqnal hctora, one of 
these factoia will be the ude of the cnbe. 
An». Sit 8x8.8 = rft. 

2. What is the length of one side of a cnhical mound con- 
taining 15625 solid feet of earth ? 

ExpLAHATiON,— 1. We separate the given nnm- opa»iTK«. 

ber into periods of three figures each, placing a 15635 ( 25 

point over units, then over thouaauda. This shows q 

that the root must have two fignres. 

2. Beginning with the first period on the left, 1300 

we find the greatest cube in Vi \b 8, the root of 300 

which Is 2. Placing the 3 on the right, we buU. 25 

tract Its cube from the period, and to the remain- r~: — 

der bting down the next period for a dividend. 10*5 

This shows that we have 7635 solid feet to be added. 

8. We square the root already found, which in reality, as there ia to bo 
another figure in the root, is 20 : then multipljlug Its square 400 by 3, we 
write the product on the left of the dividend for a trial divisor ; and find- 
ing it is contained iu the dividend 6 times, place the fi in the toot. 

4. We next maltlply 20, the root already found by 5, the last root 
figure : then multiply this product by 8 and write it under the difisor. 
We also write the square of 5, the last figore placed in the root, under 
the divisor. Adding these three results together, multiply their sum 
1S25 by 5, and subtract the product from the dividend. The answer 
is 25. 

Ilzvstratiok bt Cubical Bi-ocks.* 

Let the adjoining dlajrrora represent a set of cubical blocks Let the 
cube of SO, the tens of the toot, be represented by the large cube. The 
remainder T62<5 is te be added equally to three adjacent sides of this cube. 

ught, ebonld be fiunSiYwA -mWo. *«*-<*. 
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To macertain the ttUckDeHCi of these Bide 
ftddiUooa. we form k trial diiiaor hj eqoar- 
log 3, the first figure of the root, with ■ 
cipber uioexed, for the area of oae side of ^ 
this cube, and multiply this square bj 8 
for the three ride additions. Now 20* = 20 ^ 
x20 = 400; and 400x3 = 1200, the trial g 
diTiBM. Diriding 7ttS5 by 1200, the quo- 
tieDt 5, bIiowb that the aide additions ere to 
be ft. thick, and is placed on the right for 
the units' Bguie of the root. 

To represent these adIli;ioD^ place the corresponiUiig layers on the top, 
front, and right of the large cube. But we discover three vacandeB along 
the edges of the large cube, each of which \s 20 It. long, 6 ft. wide, and 
ft. thick. Filling these vacancies with the corresponding rectangular 
blocks, we discover another vacancy at the junction of the comers just 
filled, whose length, breadth, and tblckneas are each 6 ft. Thia is filled 
t^ the small cube. 

To complete the trial divisor, we add the are* of one side of each of the 
comer additions, viz., 20 x .'i x 3, or 300 aq. ft., also the area of (me ride of 
the small cnbe = 6x5, or 35 sq. ft. Now 1200 + 800 + 25 = 1636. The 
divisor is now composed of the area of 3 sides of the large cube, pins the 
area of one side of each of the comer additions, plus the area of one ride 
of the small cabe, and is complete. 

To ascertain the contents of the several additions, we mnltiplj the 
divisor thns completed by 5, thn lust figure of the root ; and 1525 x 6=7828. 
Subtracting the product from the dividend, nothing remuns. Henoe, 

754, To extract the cube root we have the following 



General Rule. 

I. Separate the given nurnber into periods of three 
figures each; begin with units and count both ways. 

II. Find the greatest cube in the first period on the 
left, and place its root on the right. Subtract this cube 
from the period, and to the right of the remainder 
bring down the next period for a dividend. 

ni. Multiply the square of the root thus found, con- 
sidered as tens, by three, for a trial divisor; and 
finding how many times it is contained in the divi- 
dend, write the quotient for the second figure of the root. 
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rV. To complete the trial divisor, add to it three 
times the product of the root previously found with a 
cipher annexed, by the second root figure, also add the 
square of this second figure* 

V. Multiply the divisor thus completed by the last 
figure placed in the root. Subtract the product from 
the dividend; and to the right of the remainder bring 
down the next period for a new dividend. Find a new 
trial divisor as before, and thus proceed till the root 
of the last period is found, 

NoTESS. — 1. If there is a remainder after the root of the last period is 
foand, annex periods of ciphers, and proceed as before. The root figures 
thus obtained will be decimals, 

2. If a trial divisor is not contained in the dividend, put a cipher in 
the root, tiDO cipliers on the right of the divisor, and bring down the next 
period. 

3. If the product of the divisor completed into the figure last placed in 
the root exceeds the dividend, the root figure is too large. Sometimes the 
remainder is larger than the divisor completed ; but it does not necessa- 
rily follow that the root figure is too smaU. 

3. What is the cube root of 130241.7 ? 

Explanation. — Having completed 
the period of decimals by annexing two 
ciphers, we find the first figure of the 
root as above. We place the next 
period on the right of the remainder, 
and the dividend is 5241. The trial 
divisor 7500 is not contained in the 
dividend ; therefore, placing a cipher in 
the root and two ciphers on the right of 
the divisor, we bring down the next 
period, and proceed as before. 

Extract the cube root of the following numbers : 



OFKRATION. 

130241.700(50.6 + 
125 


750000 

9000 

36 


5241.700 


759036 


4554216 




687484 Eem. 



4. 


13824. 


8. 


1092727. 


12. 


91.125. 


5. 


571787. 


9. 


2357947691. 


13. 


.253395799. 


6. 


373248. 


10. 


27054030008. 


14. 


164.566592. 


7. 


1953125. 


11. 


12.167. 


\b. 


\^^^Y^.-^^n?C^^x 
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755. To find the cube root of a common fraction^ reduce the 
fraction to Us lowest terms, then extract the root of its numeral 
tor and denominator. 

Notes. — 1. When either the numerator or denominator is not a perfect 
cube, the fraction shoald be reduced to a decimal, and the root of the deci- 
mal be found as above. 

2. A mixed number should be reduced to an improper fraction. 

16. What is the cube root of ^^r? 
Solution.— /^^ = /{/H = f ^f^ 
Find the cube root of the following : 

17. VW\r. i». mh ai. 13f. 

18. ,Wr- ao. iffH- 22. 37,V 

23. Find the cube root of 2 to 4 places of decimals. 

24. Find the cube root of 3 to 5 places of decimals. 

Ajpjpzications. 

756. 1. What is the length of a side of a cubical box, which 
contains 389017 solid inches ? 

2. Find the side of a cu. vat, which contains 48228544 cu. feet? 

3. What is the side of a cubical mound, which contains 
1259712 solid yards ? 

4. What is the side of a cube equal to a stick of timber 2 
feet square and 128 feet long ? 

6. What is the side of a cubical bin, which contains 500 
bushels, allowing 2150.4 cu. in, to a bushel ? 

6. What is the side of a cubical cistern, which holds 100 
wine hogsheads ? 

7. What is the side of a cube equal to a pile of wood 2421 ft 
long, 12 ft. wide, and 7 feet high ? 

Similar Solids. 

757. Similar Solids are those which have the sameform^ and 
tlieir nice dimensions proportional. 

Notes. — 1. The like dimensions of spheres are their diametere, radiit 
and dreumferenees ; those of cubes are their sides. 
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2. The like dimensions of cylinders and cones are their alHtudes, and 
the diameters or the circumferences of their bases. 

3. Pyramids are similar, when their bases are similar polygons, and 
their altitudes proportional. 

4. Polyhedrons {i, e., solids included by any number of plane faces) are 
similar, when they are contained by the same number of similar polygons^ 
and all their solid angles are equal each to each. 

758. The Contents of similar solids are to each other as the 
ouhes of their like dimensions. Conversely, 

The Like Dimensions of similar solids are as the cube roots of 
their contents. 

1. If a globe 4 inches in diameter weighs 32 lbs., what is the 
weight of a globe whose diameter is 5 inches ? 



SoLtjnoN. — 4» : 5' : : 82 lbs. : Ans, 

125 X 82 lbs. = 4000 lbs., and 4000 lbs.-f-64 = 62.5 lbs., Ans. 

2. If a sphere 3 inches in diameter weighs 4 lbs., what is the 
diameter of a sphere which weighs 32 lbs. ? 

Solution. — 4 lbs. : 32 Iba : : 8' : cube of diameter required. 
Now 82 X 27 = 864; then 864-^4 = 216, and ^216 = 6 in., An^. 

3. If a cannon ball 6 inches in diameter weighs 58 lbs., what 
is the weight of a similar ball 8 inches in diameter ? 

4. If a cube of gold whose side is 3 inches is worth $6400, 
what is the worth of a cube of gold whose side is 8 inches ? 

6. If a pjramid 60 feet high contains 12500 cu. ft., how 
many cu. ft. are there in a similar pyramid 30 ft. high ? 

6. If a conical stack of hay whose height is 12 feet contains 
5 tons, what is the weight of a similar stack whose height ia 
20 feet ? 

7. If a cubical block of marble whose side is 4 inches weighs 
12 pounds, what will a cubic foot of marble weigh ? 

8. If a cylindrical cistern 6 feet in diameter will contain 30 
hogsheads of water, how much will a similar cistern contain, 
whose diameter is 20 feet ? 
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759. The side of a cube whose solidity is double, iripUy etc., 
that of a cube whose side is given, is found by 

Cubing the given side, multiplying it by the given proportion, 
and extracting the cube root of the product. 

9. What is the side of a cubical mound, which contains 8 
times as many solid feet as one whose side is 3 ft. Ans. 6 ft. 

10. Eequired the side of a cubical vat, which contains 3 times 
as many solid feet as one whose side is 5 ft. 

11. If a cube of silver whose side is 4 inches is worth $200, 
what is the side of a cube of silver, worth $1600 ? 

12. I have a cubical box whose side is 6 ft. ; I want another 
which will contain J part as much. What will be the length 
of its side ? 

13. Required the side of a cubical vat which shall contain 
-^ part as much as one whose side is 12 feet ? 

Questions. 

710. What is involution? 711. What is a power? 713. The first 
power? 714. The second? 715. The third? 716. What is an exponent ? 
718. How find a power of a number ? 

721. What is evolution? 722. What is a root? 723. Square root? 
724 Cube root ? 727. A perfect power ? 728. Imperfect ? 729. What is 
extracting the square root ? 731. Name the principles respecting squares 
and root? 734. How extract the square root. 735. How find the square 
root of fractions ? 

736. How find a mean proportional between two numbers ? 739. Wliat 
is a right-angled triangle ? 740. Which side is the hypothenuse ? What 
are the other two sides called? 741. Name the principles respecting 
right angled triangles. 742. To what is the square of the hypothenuse 
equal? 746. What are similar figures? 747. How do similar surfaces 
compare with each other ? 

749. What is the cube root of a number ? 750. Name the principles 
respecting the number of periods and figures in the root ? 752. To what 
is the cube of a number consisting of tens and units equal? 754. How 
extract the cube root ? 755. How find the cube root of a fraction ? 

757. What are similar solids? What are the like dimensions of 
spheres? Of cubes? Of cylinders and cones? Of pyramids? 758. 
How do the contents of similar solids compare with each other 7 




EOGEESSION. 

Definitions. 

760. A Progresfdon is a series of numbers which regularly 
increase or decrease. 

761. The Terms of a Progression are the numbers which 
form the series. The first and last terms are the extremes ; the 
others, the means. 

762. Progressions are of two kinds, arithmetical and geo- 
metrical. 

Arithmetical Pro&ression. 

763. An Arithmetical Progression is a series which increases 
or decreases by a common, difference, 

764. The Common Difference of a progression is the differ- 
ence between any two of its consecutive terms. 

765. In an ascending series, each term is found ly adding 
the comm^on difference to the preceding term. Thus, 

If the first term is 1 and the common difference 3, the series is 

1, 4, 7, 10, 13, 16, 19, etc. 

766. In a descending series, each term is found by subtract- 
ing the common difference from the preceding term. Thus, 

If 15 is the first term and 2 the common difference, the series is 

15, 13, 11, 9, 7, 5, 3, 1. 

Notes. — 1. An Arithmetical Progression is sometimes called an Bqtd' 
afferent Series, In every progression there may be an infinite number of 
^rms. 

2. An ArithmetieaZ Mean between two numbers is found by taking half 
their sum. 
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767. In Arithmetical Progreflsion there are five elements or 
part$ to be considered : the first term, the common differencey 
the last term, the number of terms, and the sum of the terms. 

Let a = the first term 

I = the last term. 
U = the common difference. 
n = the number of terms. 

8 = the sum of the terms. 

The relation of these five quantities to each other is such 
that if any three of them are given, the other two can be found. 

768. To And the I/€iM Term, when the Firet Term, the Common 

DifTerence, and Number of Terms are given. 

1. Find the last term of an increasing series having 7 terms, 
its first term being 3, and its common difference 2. 

Analysis. — From the definition, each succeeding term is found by add- 
ing the common difference to the preceding. The series is : 

3, 3 + 2. 3 + (2 + 2), 3 + (2 + 2 + 2), 3 + (2+2 + 2+2),etc. Or, 
3. 3 + 2. 3 + (2x2), 3+(2x3), d + (2x4), etc. 

2. Find the last term of a decreasing series having 5 terms, 
the first term being 24, the common difference 2. 

Analysis. — In a descending series, each succeeding term is found by 
subtracting the common difierence from the preceding. Hence, the 
series is 

24, 24-2, 24-(2 + 2), 24-(2 + 2 + 2). 24-(2 + 2+2x2). etc. Or, 
24, 24-2, 24-(2x2), 24-(2x3), 24- (2 x 4), etc. That is, 

769. The last term is equal to the first term, increased or 
diminished by the product of the common difference into the 
number of terms less 1. Hence, the 

Rule. — I. Multiply the number of terms less one by 
the common difference, 

II. When the series is ascending, add this product to 
the first term; when descending, subtract it from the 
first term. 

F0BMCLA3.-; = 1 " + i^ - ^! ^ f • ^'' 

[a — {n ^ 1) X d. 
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770. To find the First Term, when the Last Term, the Common 
DifTerence, and Number of Terms are given. 

1. Find the first term of a decreasing series the last term of 
which is 2, the common difference 3, the number of terms 6. 

Analysis. — ^The first term of a decreaeing series will be the last term 
increased by the product of the common difference by the number of terms 
less one. The series is 

2 + 3x5, 2 + 3x4. 2 + 3x3, 2 + 3x2, 2 + 3, 2. 

2. Find the first term of an increasing series, the last term 
of which is 45, the common difference 5, and the number of 
terms 7. 

Analysis. — The first term of an increasing series will be the last term 
diminished by the product of the common difference by the number of 
terms less one. The series is 

46-5x6, 45-5x5, 45-5x4, 45-5x3, 45-5x2, 45-5x1, 45. 

Hence, the 

Rule. — I. Multiply the number of terms less one by 
the com,m,on difference, 

II. When the series is ascending, subtract this product 
from the last term^; when descending, add it to the 
last term,. 

^ ( ? — (w. — i) X d. Or, 

Formulas. — a = < , . ; ^( , 

(I + {n — 1) X d. 

Note. — Any term in the series may be found by the preceding rules. 
For, the series may be supposed to stop at any term, and that may be 
considered the last. 

3. Find the last term of an ascending series, the first term 
of which is 5, the' common difference 3, and the number of 
terms 12 ? 

4. The first term of a descending series is 40, the common 
difference 3, and the number of terms 11 ; what is the last? 

6. The last term of an ascending series is 87, the number of 
terms 16, and the common difference 4 ; what is the first term ? 

6. What is the amount of $250, at 6% simple interest, for 
21 years ? 
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7Th To find the Number of Terms, when the Extremes and 

the Common DiflTerence are given. 

1. The extremes of an arithmetical series are 4 and 37, and 
the common difference 3 ; what is the number of terms ? 

Analysis. — The last term of a series is equal to the first term increased 
or diminished by the product of the common difference by the number of 
terms less 1. (Art. 769.) 

Now 37—4, or 33, is the product of the common difference 3, by the 
number of terms less 1. Consequently 33-!-3, or 11, must be the number 
of terms less 1 ; and 11 + 1, or 12, is the answer required. Hence, the 

Rule. — Divide the difference of the ejctremes by the 
common difference, and add 1 to the quotient. 

Formula. — n = ] -^ h 1. 

a. The age of the youngest child of a family is 1 year, the 
oldest 22, and the common difference of their ages 3 yr. ; how 
many children in the family ? 

3. The extremes of an arithmetical series are 8 and 96, the 
common difference 4 ; what is the number of terms ? 

4. A laborer worked for 50 cts. the first day, 54 cts. the 
second, 58 cts. the third, and so on till his wages were $2 a 
day ; how many days did he work ? 

• • • 

772. To And the Com>m,on Differetice^ when the Extremes 
and the Number of Terms are given. 

1. The extremes of a series are 3 and 21, and the number of 
terms is 10 ; what is the common difference ? 

Analysis. — The difference of the extremes 21 — 3 = 18, is the product 
of the number of terms less 1 by the common difference, and 10—1, or 9, 
is the number of terms less 1 ; therefore 18-5-9, or 2, is the common difler- 
ence required. (Art. 764.) Hence, the 

Rule. — Divide the difference of the extrem^es by the 
nuwyber of terms less 1. 



FORMUL 



A.— <? = ] = 

(11 — 1 
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2. The ages of 10 children form an arithmetical series ; the 
youngest is 3 yr. and the eldest 30 years ; what is the differ- 
ence of their ages ? 

3. A military company appropriated $108 for 8 target prizes, 
the highest of which was $24, and the lowest $3 ; what was 
the common difference in the prizes ? 

4. The amount of $600 for 45 yr. at simple interest is $3120 ; 
what is the rate per cent ? 

6. The amount of $1500 for 27 years is $1620; what is the 
rate per cent? 

773. To And the Smn of all the terms, when the Extremes and 

the Number of Terms are given. 

1. Required the sum of the series having 7 terms, the 
extremes being 3 and 15. 

Analysis.— (1.) The series is 3, 5, 7, 9, 11, 13, 15. 
(2.) Inverting the same, 15, 13, 11, 9, 7, 5, 3. 

(3.) Adding (1.) and (2.), 18 + 18 + 18 + 18+18 + 18 + 18=twice the sum. 
(4.) Dividing*(3.)by2, 9+ 9+ 9+ 9+ 9+ 9+ 9=63, the sum. 

By inspecting these series, we discover that half the sum of the extremes 
is equal to the average value of the terms. Hence, the 

EuLE. — Multiply half the sum of the extremes by the 
number of terms. 



Formula. — 8 = •! ^ ^ x n. 



..— « — I ~ 



Note. — From the preceding illustration we see that. 

The sum of the extremes is equal to the sum of any two terms equidistant 
from them ; or, to twice the sum of the middle term, if the number of 
terms he odd, 

2. How many strokes does a common clock strike in 
12 hours? 

3. Find the sum of all the terms, the extremes being and 
300, and the number of terms 1200. 

4. A father deposited $1 in the bank for his daughter on 
her first birthday, $4 the next, $7 the next, and so on; how 
much did she have when she was %\ 3^«x^ cJ^^'t 
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Geometrical Progression. 

Definitions. 

774. A Geometrical Progresflion is a series of numbers 
which increase or decrease by a common ratio, 

775. The Terms of a geometrical progression are the num- 
bers which form the series. 

Note. — The series is called Ascending or Descending, according as the 
terms increase or decrease. (Arts. 763, 764.) 

776. In an ascending series the ratio is greater than one. 
Thus, 2, 4, 8, 16, 32, 64, etc.» is an ascending progression. 

777. In a descending series the ratio is less than one. 
Thus, 1, i, J, i, tV» 8V» ®*<5-» ^ ^ descending progression. 

778. In Geometrical Progression there are also five elements 
or parts to be considered, viz. : the first term, the last term, the 
number of terms, the ratio, and the sum of all the terms. 

Let a = the first term. 

I = the last term. 
r = the ratio. 
n = the number of terms. 
8 = the sum of the terms. 

779. To And the Last Term, when the First Term, the Ratio, 

and the Number of Terms are given. 

1. Required the last term of an ascending series having 
6 terms, the first term being 3, and the ratio 2. 

Analysis. — From the definition, the series is 
3, 3x2, 3x(2x2), 3x(2x2x2), 3x(2x2x2 x2), etc. Of, 
3, 3x2, 3x2', 3x28, 3x2*, etc. 

Now, 3 X 25 = 3 X 32 = 96, J ns. That is, 

E^h successive term = 1st term x ratio raised to a power whose ex- 
ponent is one less than the number of the term. Hence, the 



Geometrical Progression. 317 

EuLE. — Multiply tJie first term by that power of the 
ratio whose exponent is 1 less than the number of terms. 

Formula. — I = a x i'^"^. 

Notes. — 1. Any term in a series may be found by the preceding rale. 
For, the series may be supposed to stop at that term. 

2. The preceding rule is applicable to Compound Interest ; the principal 
being the first term of the series ; the amount of $1 for 1 year the ratio ; 
and the number of years plus 1, the number of terms. 

2. A father promised his son 1 ct. for the first example he 
solved, 2 cts. for the second, 4 cts. for the third, etc. ; what 
would the son receive for the tenth example ? 

3. What is the ami of $375 for 4 yr., at 5% compound int. ? 

4. What is the amount of $1200 for 5 years, at 6% compound 
interest ? Of $2500 for 4 years, at 7% ? 

780. To find the First Term, when the Last Term, the Ratio, 

and the Number of Terms are given. 

1. The last term of a progression is 96, the number of terms 
6, and the ratio 2 ; what is the first term ? 

Analysis. — Reversing the steps of the preceding rule, we have 96-1-2* 
= 96-i-32 = 3, Ans. Hence, the 

EuLE. — Divide the last term by that power of the ratio 
whose exponent is 1 less than the number of terw^s. 

Formula.— a = l-^r^-i, 

2. The last term of a series is 192, the ratio 3, and the num- 
ber of terms 7 ; what is the first term ? 

781. To find the Sum of all the Terms, when the Extremes 

and Ratio are given. 

1. Required the sum of the series whose first and last terms 
are 2 and 162, and the ratio 3. 

Analysis. — Since each succeeding term is found by multiplying the 
preceding term by the ratio, the series is 2, 6, 18, 64, 162. 

(1.) The sum of the series, = 2 + 6 + 18 + 54 + 162. 
(2.) 3 times the sum = 6+18 + 54 + 162 + 486. 

Subt. (1.) from (2.), we have 486—2 = 484, or twice the sum. 

Therefore, 484-J-2 = 242, the sum required. He\ic/^,\?GLQ 
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BuLE. — Multiply the last term by the ratio, and sub- 
trOfCttng the first term from the product, divide the 
rem^ainder by the ratio less 1. 

_ (I X r) — a 



Formula.— « = 



r-l 



2. The first term is 4, the ratio 3, and the last term is 972 ; 
what is the sum of the teiins ? 

3. What sum can be paid by 8 instalments ; the first being 
$1, the second $2, etc., in a geometrical series ? 

4. A man bought a dozen sheep, agreeing to pay 1 ct. for 
the first, 2 cts. for the second, 4 cts. for the third, etc. ; what 
did he pay for the 12 sheep ? 

6. A housekeeper bought 12 chairs, paying 2 cts. for the 
first, 6 cts. for the second, and so on ; what did they cost ? 

782. To And the Smn of a Descending Infinite Series, when the 

First Term and Ratio are given. 

Note.— In a defending infinite series the last term being infinitely 
smaU, is regarded as 0. Hence, the 

EuLE. — Divide the first term by the difference between 
the ratio and 1, and the quotient will be the sum required, 

1. What is the sum of the series f, ^, \, ^, continued to 
infinity, the ratio being ^? Arts, 1^. 

Note. — The preceding problems in the Progressions embrace their ordi- 
nary applications. Others might be given, but they involve principles 
with which the pupil is not supposed to be acquainted. 

Qu ESTIONS. 

760. What is progression? 761. The terms? 763. An arithmetical 
progression ? 765. How is each term found in an ascending series ? 766. 
In a descending series ? 

767. Name the parts. 768. How find the last term? 770. Tlie first 
term? 771. Number of terms. 773. The common difference ? 773. The 
sum of all the terms ? 

774. What is geometrical profession? 778. Name the parts. 779. 
How find the last term ? 780. The first ? 781. The sum of all the terms? 
783. The sum of a descending infinite series ? 
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Definitions. 

783. Mensuration is the process of measuring lines^ sur- 
faces, and solids. 

784. A Line is length without breadth or thickness. 

785. A Straight Line is one that does not 

change its direction, and is the shortest dis- 
tance between two points in the same plane. 




786. Parallel Lines are those which are 
equally distant from each other at every - 
point. 

787. Cnrved Lines are those which change 
their direction at every point. 

788. A Horizontal Line is one that is parallel to the horizon 
or water level. 

789. A Perpendicnlar Line is a straight line meeting another 
straight line, so as to make the two adjacent openings equal. 
As AB and CD. (Art. 792.) 

790. A Perpendicular to a horizontal line is called a Vertical 
line. 



791. A Plane Angle is the opening be- 
tween two straight lines drawn from the 
same point. 

Thus, the opening between AB and AC is an an- 
gle, the lines AB and AC are called the sides, and 
the point A the vertex of the angle. 
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792. A Sight Angle is one of the two equal 
angles formed by the meeting of two straight 
lines perpendicular to each other. 

Thus, the adjacent angles ABC and ABD are ri^ht 
angles, and the lines AB and CD are perpendicalar to 
each other. 

793. An Acute Angle is one that is 
less than a right angle ; as ACB. 




D 



794. An Obtuse Angle is one that is 
greater than a right angle ; as BCD. 

NOTB. — AU angles except right angles are called dbUque angles, 

795. A SurfEkce is that which has length and breadth, with- 
out thickness. 

Surfaces are either ptowe or curved. The surface of a table is plane, 
that of an orange is curved. 

796. A Plane Figure is one which represents a surface all 
the parts of which are in the same plane. 

797. A Polygon is a plane figure bounded by three or more 

straight lines. 

798. The Perimeter of a polygon is the line by which it is 
bounded. 

799. A Regular Polygon has all its sides and all its angles 

equal. 

800. A polygon having three sides is called a triangle; four 
sides, ^quadrilateral; five sides, 9i pentagon; six sides, a hex 
agon; seven sides, a heptagon ; eight sides, an octagon; etc. 

801. A Triangle is a polygon having three sides 
and three angles. 

802. The Base of a triangle is the side AB on 
which it is supposed to stand. 

A D B 

803. A Vertical Angle is the angle opposite the base; as C« 
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804. The Altitude of a triangle is the perpendicular CD 
drawn from the vertical angle to the base. 

805. An Equilateral Triangle is one haying three equal 
sides. 






Equilateral. 



Isosceles. 



Scalene. 



806. An Isosceles Triangle is one having only two equal 
sides. 

807. A Scalene Triangle is one having all its sides unequal. 




Area of Triangles. 

808. It is proved by Geometry that 

Tlie area of a triangle is equal to half the area of a parallelo- 
jram of equal base and altitude. 

Illustration. — Let ABCD be a parallelogram 
whose altitude is the perpendicular '^B. 

Connect the diagonal corners by the straight 
line BD, and the parallelogram will be divided 
into two equal triangles, the altitude of each 
being EB. 

The area of a parallelogram or rectangle is equal to the length multi- 
plied by the breadth. 

809. To And the Area of a Triangle when the Base and Altitude 

are given. 

1. What is the area of a triangle whose base is 30 ft. and its 
altitude 12 feet ? 

Let the base AD of the triangle ABD be 30 ft. , and EB, its altitude, be 
12 ft. 

Then 30 x 12 = 360 sq. ft., the area of the parallelogram. 

And 30 X 6 (I the altitude) = 180 sq. ft., area of triangle. Hence, the 

EuLE. — Multiply the base by half the, altitu/de. 
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2. What is the area of a triangle whose base is 45 feet^ and 
its altitude 20 Jeet? 

3. What is the area of a triangle whose base is 156 feet^ and 
its altitude 63 feet ? 

4. Find the number of acres in a triangular field whose 
base is 227 rods and altitude 65 rods. 

5. What is the area of a triangle whose base is 135 yds., and 
its altitude is half its base ? 

6. Find the number of sq. feet in the gable end of a build- 
ing 40 ft wide, and \%\ ft. from the beam to the ridgepole. 

810. To And the Area of a Triangle, when the Three Sides 

are given. 

From half the sum of the three sides subtract each side respec- 
tively; then multiply half the sum and the three remainders 
together, and extract the square root of the product, 

1. What is the area of a triangle whose sides are respectively 
10 feet, 12 feet, and 16 feet ? 

Solution.— (10 + 12 + 16)-*-2 = 19 feet. 
19-10 = 9 ; 19-12 = 7 ; 19 -16 = 3. 



Now 19x9x7x3 = 3591, and ^3591 = 59.92+ sq. ft. 

2. What is the area of an equilateral triangle whose side is 
12 yds. ? 

3. What 18 the area of an isosceles triangle whose base is 
30 feet and sides 20 feet ? 

4. How many acres in a triangular field whose sides are 45, 
53, and 64 rods ? 

811. To And the Altitude, when the Area and Base are given. 

EuLE. — Divide the area by half the base. 

1. What is the altitude of a triangle whose area is 27^ square 
yards and base 5 yards? Ans. 11 yards. 
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2. What is the altitude of a triangle whose area is 210 sq. 
yds. and its base 140 yards ? 

3. What is the altitude of a triangle whose base is 150 rods 
and its area 11250 square rods ? 

812. To And the Base, when the Area and Altitude are given. 
EuLE. — Divide the area by half the altitude. 

1. What is the base of a triangle whose area is 154 sq. ft. 
and its altitude 14 feet ? Arts. 22 feet. 

2. What is the base of a triangle whose area is 40 acres and 
its altitude 160 rods ? 

3. Find the base of a triangle whose area is 5260 sq. yd.^ and 
altitude 200 yards. 



Quadrilaterals. 

813. A Quadrilateral is a polygon bounded by four straight 
lines. 

A quadrilateral is either a mraUelogram, a trapezoid^ or a trapezium. 

814. A Farallelog^ain is a quadrilateral ^ 
having its opposite sides equal and parallel. 

815. The Altitude of a quadrilateral hav- / 
ing two parallel sides is the perpendicular 
distance between these sides ; as, AL. 



816. A Sectangle is a right-angled parallel- 
ogram. 

Note. — When the four sides of a rectangle are equal 
it is called a square, (Art. 345.) 

817. A Bhomboid is an oblique-angled par- 
allelogram. 

818. A Khombus is an equilateral rhom\io\^. 
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819. A Trapezoid is a quadrilateral 
which has two of its sides parallel. 

820. A Trapezium is a quadrilateral 
having four unequal sides, no two of 
which are paralleL* 

Note. — The Diagonal of a plane figure is 
a straight line connecting two of its angles 
not adjacent ; as AB. 



821. To And the Area of a Parallelogram, when the Base and 

Altitude are given. 

1. What is the area of a rectangle whose base is 88 feet and 
altitude 30 feet ? 

Solution.— 58 x 30 = 1740 sq. ft.. Ana. 

2. What is the area of a rhomboid whose base is 63 feet and 
its altitude 40 feet ? 

Solution.— 63 x 40 = 2520 sq. ft.. Am. Hence, the 

EuLE. — Midttply the base by the altitude. 

Note. — The area of a square, a rectangle, a rhomboid and rhombus is 
found in the same manner. 

3. How many acres in a field 120 rods long, and 90 rods 
wide ? 

4. How many acres in a field 800 rods long, and 128 rods 
wide ? 

6. Find the area of a square field whose sides are 65 rods in 
length. 

6. A man fenced off a rectangular field containing 3750 sq. 
rods, the length of which was 75 rods ; what was its breadth ? 

7. One side of a rectangular field is 1 mile in length, and it 
contains 160 acres ; what is the length of the other side? 



♦ The majority of Authors define tbcpe terms an in the text. Others, among whom 
are Legendre, Dr. Brewster, Younjr, and De Morgan, apply the definition here given of 
d Trapezium to the Trapezoid, and vice versa. 
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8. The length of a rhombus is 17 ft., and its perpendicular 
height 16 ft.; what is its area? Ans. 272 sq. ft. 

9. What is the area of a rhomboid whose altitude is 25 rods, 
and its length 28.6 rods? 

822. To And the Area of a Trapezoid, when its Parallel Sides 

and Altitude are given. 

1. Find the area of a trapezoid whose parallel sides are 28 
and 36 feet and its altitude 12 feet. 

Solution.— The sum of the parallel sides 28+36 = 64 ft., J of 64 = 32 
ft., and 82 ft. x 12 (the altitude) = 384 sq. ft., Ans, Hence, the 

EuLE. — Multiply half the sum of the parallel sides by 
the altitude, 

2. The parallel sides of a trapezoid are 25 yd. and 21 yd., and 
its altitude 16 yd. ; what is its area ? 

3. Find the area of a trapezoid whose parallel sides are 25 
rods and 37 rods, and its altitude 18 rods. 

823. To And the Area of a Trapezium^ when the Diagor^al and 

Perpendiculars are given. 

1. A man bought a city lot in the form >/^^*V^ 

of a trapezium, the diagonal of which was y^ j ^^Vs^ 

84 ft. and perpendiculars from the opposite ^ ^ ^^ 

angles 12 ft. and 16 ft. ; what was its area? n. ^/^ 

Solution. — The sum of the perpendiculars is ^4/^ 

28 ft. ; i of 28 - 14 and 84 ft. x 14 = 1176 sq. ft., Ans. Hence, the 

EuLE. — Multiply the diagonal by half the sum of the 
perpendiculars to it from the opposite angles, 

2. A man bought a meadow in the form of a trapezium, the 
diagonal of which was 250 rods, and the perpendiculars 30 and 
35 rods; how many acres did it contain? 

3. Find the area of an irregular piece of land, the diagonal 
of which is 320 yards, and the perpendiculars 35.5 yarda^xs.^ 
42^ yards. 
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Circles. 

824. A Circle is a plane figure bonnded 
by a curve line, every part of which is 
equally distant from a point within called 
the center. ^ 

825. The Circumference of a circle is 
the curve line by w^hich it is bounded. 

826. The Diameter is a straight line drawn through the 
center, terminating at each end in the circumference. 

827. The Badius is a straight line drawn from the center to 

the circumference, and is equal to ^a(/"the diameter. 

Note. — From the definition of a circle, it follows that all the radii are 
tqual ; also, that all the diameters are equal, 

828. From the relation of the circumference and diameter 
to each other, we derive from Geometry the following 

PrI N CI PLE8. 

r, Tlie Circumference = tlie Diameter x S,H16 nearly. 

^°. The Diameter of a Circle = the Circumference -j- 3. H16 
nearly. 

829. To find the Circumference of a Circle, when the Diameter 

is given. 

1. What is the circumference of a circle whose diameter is 
15 feet ? 

Solution.— 15 ft. x 3.1416 = 47.125 ft., Ans, Hence, the 

EuLE. — Multiply the given diameter by 3.14,16. 
(Art. 828, 1\) 

2. What is the circumference of a circle whose diameter is 
45 yards ? 

3. What is the circumference of a circle whose diameter is 
100 rods ? 
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830. To And the Diameter of a Circle, when the Circumference 

is given. 

1. What is the diameter of a circle whose circumference is 
65i feet ? 

Solution.— 65.5-1-3.1416 = 20.849+ ft.. Ana, Hence, the 

EuLE. — Divide the circumference by 3.1416. (Prin.^**.) 

2. What is the diameter of a circle whose circumference is 
94.2477 rods ? 

3. What is the diameter of a circle whose circumference is 
628.318 yards? 

Note. — The diameter of a drcle may also be found by dividhig the 
area by .7854, and extracting the square root of the qaotient. 

4. Required the diameter of a circle containing 50.2656 
square rods. 

5. Required the diameter of a circle containing 201.0624 
square feet. 

831. To find the Area of a Circle, when the Diameter and Cir- 

cumference are given. 

1. What is the area of a circle whose diameter is 10 ft. and 
circumference 31.416 ft.? 

Solution.— ^AAxJ|^ = 78.54 sq. ft., Ans. 

Or, 31.416 X (lO-f-4) = 78.54 sq. ft., Am. Hence, the 

Rule. — Multiply half the circumference by half the 
diameter; or, 
Multiply the circumference by a fourth of the diameter. 

Notes. — 1. If only one of these dimensions are given, the other must 
be found before tbe rule can be applied. (Ex. 3, 4.) 

2. The area of a circle may also be found by multiplying the square of 
its diameter by the decimal .7854. 

2. Find the area of a circle whose diameter is 20 ft. ? 
Solution.— 20« x .7854 = 31416 sq. ft., Ann, 

3. What is the area of a circle whose diameter is 100 ft. ? 

4. What is the area of a circle wko^ft &\wai^\fcx*\^ V)^^ ^^jftw^X 



328 Mensuration. 

6. What IB the area of a circle whose circamference ie 
160 yards ? 

6. What is tbe diameter of a wheel whose cironmference is 
50 ft.? 

7. Find the oircnmference of a tree whose diameter is 
3 ft 4 in. 

8. What is the area of a circle whose radius la 15 ft. ? 

9. How many acres in a circular park whose circumference 
is 3 miles? 

10. What is the radius of a circle which contaiDS 1^ acre ? 



832. A Solid is that which has length, hreadth, and 

thickness. 

833. A Prism is a solid wliose bases are similar, eqnal, and 
parallel, and whose sides are parallelograms. 

NOTB. — Prisma are named from the torra at their bases, as Iriangular, 
quadrangular, pentagonal, hexagonal, etc 

834. A Sight Prism is one 

whose sides are perpendicular to 
its bases. 

835. A Triangolai Prism is 

one whoso bases are triangles. 

836. A Bectangnlar Prism is 

one whose bases are rectangles, and its sides perpendicular to 
its bases. 

837. The Lateral Surface of a prism is the snm of all its 

faces, 

838. The Altitude of a prism is the perpendicular distance 

between its bases, 

839. All rectangular solids are prisms. 
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Notes. — 1. When their sides are all equal to each other they are 
called cubes. 

2. When their bases are parallelograms they are called paraUelopipeds, 
or parcUldopipedons, 

I 

840. A Cylinder is a circular body of 

uniform diameter, whose ends are equal 
parallel circles. 

841. To find the Lateral Surface of a Prism or Cylinder 

1. What is the lateral surface of a prism whose altitude is 
12 ft., and its base a pentagon each side of which is 6 feet ? 

Solution. — 6 ft. x 5 = 30 ft. the perimeter. 
30 ft. X 12 = 360 sq. ft. surface, Ans. 

2. What is the convex surface of a cylinder 32 inches in cir- 
cumference and 40 inches long? 

Solution. — 33 x 40 = 1280 sq. in., Ans. Hence, the 

EuLE. — Multiply the perimeter of the base by the 
altitude. 

Note. — To find the entire surface, the area of the hoses must be added 
to the lateral surface. 

3. What is the surface of a triangular prism whose altitude 
is 9| feet, and the sides of its base are 3, 4, and 5 ft. respec- 
tively ? 

4. Eequired the lateral surface of a triangular prism whose 
perimeter is 4^ inches, and its length 12 inches. 

5. Eequired the lateral surface of a quadrangular prism 
whose sides are each 2 feet, and its length 19 feet. 

6. Eequired the convex surface of a log whose circumference 
is 18 ft., and length 32 ft. ? 

7. What is the convex surface of a cylinder 16 feet in cir- 
cumference and 40 feet long? 

8. What is the convex surface of a cylinder whose diamet/e.^ 
is 20 feet and its height 65 feet ? 
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842. To And the Contents of a Prism or Cylinder, when the 
Perimeter of the Base and the Altitude are given. 

1. What are the contents of a triangular prism whose alti- 
tude is 10 ft. and perimeter of its equilateral base 36 feet ? 

Solution.— 12« — 6* = 108. 
V^108 = 10.4 nearly, altitude of base. (Art. 744.) 
Again, 12 x 5.2 = 62.4 sq. ft., area of base. (Art. 809.) 
62.4 sq. ft. X 10 = 624 cu. ft., contents. 

2. What are the contents of a cylinder whose altitude is 
6 ft. 6 in. and the diameter of its base 3 ft. ? 

Solution.— 3« x .7854 = 7.0686 sq. ft., area of base. (Art. 831, n.) 
7.0686 sq. ft. x 6.5 = 45.»459 cu. ft., contents. Hence, the 

B^VLE.— Multiply the area of the base by the altitude. 

Note.— This rule is applicable to aU prismSy triangular, quadrangular, 
etc ; also to all parallelopipedons. 

3. What is the solidity of a prism whose base is 5 feet square, 
and its height 15 feet ? 

4. What is the solidity of a triangular prism whose height 
is 20 feet, and the area of whose base is 460 square feet ? 

5. Required the solidity of a cylinder 6 feet in diameter, and 
20 feet high. 

6. Eequired the solidity of a cylinder 30 feet in diameter, 
and 65 feet long. 







Pyramid. 



Frufi»tum. 



Cone. 



Frnetum. 



843. A Pyramid is a solid whose base is a triangle, square, 
or polygon, and whose sides terminate in a point, called the 
vertex. 

Note. — The sides which meet in the vertex are trianqles. 



844' A Cone is a Bolid which has a circle for its base, and 
terminates in a point called the vertex. 

645. A FrQftnm of a pyramid or cone is the part which is 

left after the top is cut oft by a plane parallel to the base. 

646. To find the Contents of a Pyramid or a Cone, when the 

Bate and Altitude are given. 

1. What are the contents of a pyramid whose baee is 144 sq. 
feet, and its altitude 30 feet ? 

SOLonON.— 144 sq. ft. x 10 (J of altitode) = 1440 cti. ft., An*. 

2. What are the contents. tif a cone the area of whose base is 
1864 sq. feet, and its altitude 36 feet f 

Solution.— 1864 x 12 (} of altitade) = 2S808 en. ft. Hence, the 

Rule. — Multiply the area of the base by § of the 

altitude. 



Note.— Tbe contents of & fruetum of a pyramid or cone ace found bj/ 
adding the area» of the tieo endt to the iqtMre root of the product of tkau 
areas, and muUip^tng the turn b]/ioft?te ailUude. 

3. What are the cbtjtenta of a pyramid whose base is 32 ft. 
square, and its altitnfc 48 ft? 

4. Of a cone 45 &. lugh, whose base is 18 ft diameter? 

6. The altitude or-a fruatum of a pyramid is 27 ft., the ends 
are 5 ft. and 3 ft square ; what is its 
solidity ? 

847. A Sphere or Globe is a solid ter- 
minated by a curve surface, every part of 
which is equally distant from a point with- 
in, called the center. 

848. The Diameter of a sphere is a straight hne drawn 
through its center and terminated at both ends by the surface 

849. The Radios of a sphere is a straight line drawn fcctio. 
its center to any point in its surface. 
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850. To And the Surface of a Sphere, the Circumference and 

Diameter being given. 

1. Eequired the surface of a globe 8 inches in diameter. 

Solution.— « x 3.1416 = 25.1328 in. 

25. 1328 X 8 =«01.0624 sq. in. Hence, the 

Rule. — Multiply the circumference by the diameter. 

2. Required the surface of a 15 inch globe. Arts. 4.91 sq. ft. 

3. Required the surface of the earth, its diameter being 
8000 miles. 

851. To And the Solidity of a Sphere, the Surface and 

Diameter being given. 

1. Find the solidity of a sphere whose diameter is 15 inches 
and its surface 4.91 sq. feet ? 

Solution.— 4.91 x 144 = 707.04 sq. in. 

707.04 sq. in. x 2.5 = 1767.6 cu. in., Ans, Hence, the 

Rule. — Multiply the surface by ^ of the diameter, 

2. What is the solidity of a 10-inch globe ? 
Ans. 523.6 cu. in. 

3. What is the solidity of the earth, its surface being 
196900278 sq. miles, and its mean diameter 7916 miles ? 

4. Find the solidity of a cannon ball 9 inches in diameter ? 

852. To measure the height of an object standing in a plane. 

1. What is the height of a tree standing in a plane which 
casts a shadow 50 feet, measured with a pole 6 ft. long, casting 
a sliadow 10 ft. ? 

Solution. — Take a pole of any convenient length, and placing it in a 
perpendicular position, measure the length of its shadow, which we will 
suppose to be 10 feet, then say 

10 ft. (shadow of p.) : 50 ft. (shadow of t.) : : 6 ft. (1. of p.) : height of treei 

50 X 6 = 300, and 300-j-lO = 30 feet. 

2. What is the height of a pyramid standing in a plane which 
casts a shadow of 100 feet, measured with a pole 8 ft. long 
which casts a shadow of 12 feet? 



Oauging ,qf Cdshs. 333 



Gauging of Casks. 

853. Oanging is finding the capacity or contents of casks 
and other vessels. 

854. The mean diameter of a cask is equal to half the sum 
of the head diameter and bung diameter. (Art. 766, N. %.) 

Note. — Tlie contents of a cask'are equal to those of a cylinder having 
the same length and a diameter equal to the mean diameter of the cask. 

855. To And the Contents of a Ckisky when its Length, its 

Head, and Bung Diameters are given. 

1. How many gallons in a cask whose length is 35 inches, its 
bung-diameter 30 inches, and head diameter 26 inches? 

Solution.— (30 + 26) -5- 2 = 28 in., the mean diameter. (Art. 854.) 

28* X .7854 = area of base. 

Area of base x length = contents in cubic inches, which is reduced to 
gallons by dividing by 231. 

Instead of using the factor .7854, if we divide it by 231, the number of 
cubic inches in a gallon, and multiply by the quotient .0034, the operation 
is shortened, and the result is in gallons. Thus, 

28* X 35 X .0034 = 93.296 gal., Am, Hence, the 

Rule. — Multiply the square of the mean diameter by 
the length in inches, and this product by ,0034 for 
gallons, or by ,0129 for liters. 

Note. — In finding the contents of cisterns, it is sufficiently accurate for 
ordinary purposes to call a cubic foot = 7J gallons. 

2. What is the capacity of a cask whose length is 30 inches, 
its head diameter 18, and bung diameter 24 inches ? 

3. Find the contents in liters of a cask whose length is 
54 inches, its bung diameter 42, and head diameter 36 inches ? 

4. Find the contents in gallons of a rectangular Q\«it«roL 
4 J ft. long, 3J ft. wide, and 5 ft. deep. 



334 Mensuration. 



Tonnage of Vessels. 

856. Tonnage is the weight in tons which a vessel will carry. 
It is estimated by the following 

CARPENTER'S R ULE. 

Multiply together the length of the keel, the breadth at 
the main beam, and the depth of the hold in feet, and 
divide the product by 95 (the cu. ft allowed for a ton) ; 
the result will he the tonnage. 

For a double decker, instead of the depth of the hold, 
take half the breadth of the beam. 

Note.— A Begittter Ton = 100 ca. ft. is the legal standard. 

A oj. • • m ( 40 CU. ft., U. S., or ) , . 

A Shipping Ton = ^^ ^^ ^ ' ' ^ used in estimating cargoes. 

1. What is the tonnage of a double decker with 300 ft. keel 
and 40 ft. beam ? Ans. 2526i<^jp tons. 

2. What is the tonnage of a single decked vessel whose 
length is 100 ft., the breadth 30 ft., and the depth 12 ft. ? 

Questions. 

783. What is mensuration? 784 A line? 785. Straight line? 786. 
Parallel lines? 789. Perpendicular line ? 791. What is a plane angle? 
The vertex? 792. A right angle ? 793. Acute? 794. Obtuse? 

795. What is a surface ? 796. A plane figure ? 797. A polygon ? 801. 
A triangle ? 803. Vertical angle ? 804. The altitude of a triangle ? 805. 
An equilateral triangle ? 806. Isosceles ? 807. Scalene ? 

809. How find the area of a triangle from the base and altitude ? 810. 
How when the three sides are given ? 813. What is a quadrilateral ? 
Name the three kinds of quadrilaterals. 814. A parallelogram ? 816. Al- 
titude of a quadrilateral? 816. A rectangle? 817. A rhomboid? 818. 
Rhombus ? 821. How find the area of a parallelogram ? 822. Of a trape- 
zoid ? 823. Of a trapezium ? 

824. What is a circle? 825. The circumference? 826. Diameter? 
827. Radius ? 829. How find the circumference when diameter is given ? 
830. How find diameter when circumference is given ? 

832. What is a solid ? 833. A prism ? 834. A right prism ? 836. Tri- 
angular? 836. Rectangular? 840. What is a cylinder? 841. How find 
the lateral surface of a prism or cylinder ? 842. When the perimeter of 
the base and the altitude are given, how find the contents ? 

847. What is a sphere? 850. How find the sur&ce? 
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I. Oral Exercises. 

857. 1. A lad earned $f the first day, l| the second day, 
and in both days he spent $^; how much had he left ? 

2. A frog at the bottom of a well jumped up 3 J yards the 
first day, and 2 yd. the second, but afterwards fell back 1^ yd.; 
how far was he then from the bottom of the well ? 

3. From a bin containing lOJ bushels of wheat, a miller took 
3^ bushels at one time, and 2^ bushels at another ; how much 
wheat remained in theJbin ? 

4. If you buy a melon for 18J cents, and a quart of black- 
berries for 12i^ cents, and pay the market-man 50 cents, how 
much change ought he to give you ? 

5. What number must be taken from 12, that the remainder 
may be 5^ ? 

6. What number added to itself three times will make 48? 

7. What number added to -^ of itself will make 36 ? 

8. A boy counting his money said, if he had 18f cents more, 
he would then have 62^ cents ; how much had he? 

9. What is the sum of 37J and 6J ? What the difference ? 

10. A man having $65, paid ^2^ for a cow, and |15| for a 
ton of hay ; how much money had he left ? 

11. A man having 3i^ acres of land, bought 4^ acres more ; 
afterwards he sold 2^ acres. How much land had he then ? 

12. A farmer paid $3^ apiece for sheep; how many did he 
buy for $150 ? 

13. At $12^ an acre, how many acres can be bought for $500 ? 

14. If a man earns $33 J a month, how long will it take him 
to earn $200 ? 

15. 75 is f of what number ? f of what number ? 

16. Henry lost 35 yards of his kite line, which was f of its 
whole length ; how long was it ? 
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17. A man sold a watch for $60, which was f the cost ; what 
did it cost ? 

18. If 7 barrels of peanuts cost $42, what will 11 barrels 
cost? 

19. Bought a bag of coffee, weighing 60 lbs., for $20 ; what 
must I sell it for to make 12^ profit ? 

20. Bought a horse and buggy for $350 ; the price of the 
buggy was | as much as the horse. What was the price of the 
horse ? 

21. Divide 48 into three such parts, that the first shall be 
twice the second, and the third 3 times the second. 

22. In 48256 metres, how many kilometers ? 

23. If the sum of two numbers is 34, and their difference 8, 
what are the numbers? 

24. The quantity of land in two pastures is 45 acres, and the 
difference in their size is 9 acres ; how many acres does each 
contain ? 

25. If the difference between two numbers is 9, and their 
sum 32, what are the numbers ? 

26. If the difference of two numbers is 7J^, and their sum 22^, 
what are the numbers ? 

27. The sum of the ages of two persons is 87^ years, and the 
difference 12^ years; what are their ages? 

28. What number is that, ^ and ^ of which is equal to f 
of 35? 

29. The number of scholars in a certain school is 75, and the 
boys exceed the girls by 13 ; how many of each sex does the 
school contain ? 

30. A tliird of the trees in a certain orchard are pear trees, 
\ are peach trees, and the rest, being 21, are plum trees; how 
many trees are there in the orchard? 

31. A man paid $150 for a horse, and sold it at 20 per cent 
advance ; how much did he make by the operation? 

32. What is 33^ per cent of 600 ? Of 660? 1500? 2100? 
2700 ? 3600 ? 

33. If you have $400, and lose iO per cent of it, how many 
dollars will you lose ? 
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34. A lad having 500 marbles, lost 50 per cent of them ; how 
many did he lose ? How many did he have left ? 

35. If you have 200 acres of land, and sell 75 per cent of it, 
how many acres will you sell ? 

36. A man having $1000, invested it in a speculation by 
which he lost 100^ of it ; how much had he left ? 

37. A lad having 20 oranges, gave away 12 of them ; what 
per cent did he give ? 

38. There are 6 working days to 1 sabbath ; what is the per* 
centage of sabbaths to days for labor? 

39. In a certain state prison, 2 out of 3 of the inmates are 
intemperate ; what is the percentage of intemperate ? 

40. What per cent of a number is J- of that number ? 

41. A farmer bought a cart and a plough for 181 ; the price 
of the cart was 8 times that of the plough. What was the 
price of each ? 

42. An agent sold a horse for $200, and received 12^ per 
cent commission ; how much did he receive ? 

43. What part of one year is 6 months? 4 mo. ? 3mo. ? 
2 mo. ? 1 J mo. ? 1^ mo. ? 1 mo. ? 

44. What part of a year is 8 months ? 9 mo. ? 10 mo. ? 

45. What is the int. of $120 for 2 mo., at 4 per cent ? 

46. What is the int. of $250 for 6 mo., at 3 per cent ? 

47. What is the expense of collecting a tax of $500, at 6 per 
cent commission ? 

48. What is the commission on $600, at 12^ per cent ? 

49. What is the interest of $200 for 1 year and 3 months, 
4t 6 per cent ? 

50. What is the interest of $50 for 4 years, at 6 per cent ? 

51. What is the amount of $100 for 3 years, at 7 per cent? 

52. What is the amount of $200 for 5 years, at 6 per cent? 

53. The product of A, B, and C's ages is 240 years ; A is 
6 years, and B is 5 years old. How old is C ? 

54. Thomas bought 36 apples for 25 cents, and sold them at 
the rate of 4 for 3 cents ; how much did he make or lose ? 

55. If he had sold them at the rate of 3 for 2 cents, what 
would have been the result of his bargain? 
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66. If a market-man buys oranges at the rate of 3 cents 
apiece, and sells 2 for 7 cents, what per cent is his profit ? 

57. A man sold a mirror for 132, and thereby made 33J per 
cent; what per cent would he have made had he sold it for $48 ? 

68. A and B hired a pasture for 136 ; A put in 4 horses for 
12 weeks and B 6 horses for 10 weeks. How much ought each 
to pay ? 

59. If ^ of a pole stands in the mud, f of it in water, and 
12 feet are above water, what is the length of the pole, and how 
many feet in each part ? 

60. If a herring and a half cost a penny and a half, how 
many can you buy for 11 pence ? 

61. A can dig a cellar in 3 weeks, B in 4 weeks, and C in 
6 weeks ; how long will it take all three to dig it ? 

62. A farmer having rye and wheat worth 6s. and 10s. a 
bushel, wished to make a mixture worth 9s.; what proportion 
of each must he put in ? 

63. What sum at 1% will gain $84 int. in 1 year ? 

64. A grocer having two kinds of tea, worth 58. and 7s. a 
pound, mixed 5 pounds of each, and sold the mixture at 6s. 6d. 
a pound ; how much did he make by the operation? 

65. If a cistern has one pipe which will fill it in 8 hours, and 
another which will empty it in 12 hours, how long will it take 
to fill it, if both run together ? 

66. What sum at Q% will gain $54 interest in 1^ year ? 

67. A vat holding 56 barrels has two faucets, one of which 
supplies 17 barrels an hour, and the other discharges 22 barrels 
an hour ; when full, how long will it take to empty it, when 
both are running? 

68. What is the difference between a dozen rods square and 
a dozen square rods ? 

69. The surface of a cube is 150 square inches; what is the 
length of its edge ? 

70. Four boats start at the same time from Castle Garden to 
sail round Governor's Island ; one of them can perform the trip 
in 2 hours, another in 3 hours, another in 4 hours, and the 
other in 6 hours ; how long, if they continue to sail, before all 
will meet at the starting place ? 
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II. Written Exercises. 

858. 1. A fceacher being asked how many pupils he had, 
replied that he had 140 boys, and if the number of girls were 
multiplied by the number of boys, the product would be 22960 ; 
how many girls had he ? How many pupils ? 

2. The length of a rectangular meadow is 842 rods, and the 
product of the length and breadth is 52920 rods ; what is the 
breadth ? How many acres does it contain ? 

3. What is the differetfce between five hundred sixty-nine 
thousandths, and five hundred sixty-nine millionths ? 

4. A man having nine-tenths of an acre of land, sold nine- 
teen thousandths of an acre ; how much did he have left ? 

6. A pile of wood containing 150 cords is 120 feet long and 
3^ feet wide ; what is its height ? 

6. Sold 96 yards of carpeting at $1.87^ per yard, and thereby 
gained $39 ; how much did it cost me a yard ? 

7. Change 22 years 122 days to days, allowing for five leap 
years. 

8. What is the cost of 5 bu. 3 pk. and 7 qt. of clover seed, at 
$4.85 per bushel? 

9. What will be the cost of fencing a lot of land^ 120 rods by 
260 rods, at 37^ cts. per fo6t ? 

10. The product of four numbers is 6048, and three of the 
numbers are 9, 12, and 8 ; what is the other factor? 

11. A man sold 12 bu. 3 pk. 6 qt. of cranberries at $3^ a 
bushel, and took his pay in flour at 4 cents a pound ; allowing 
196 lb. to a bbl., how many barrels should he receive ? 

12. How many steps of 30 inches must a person take in walk- 
ing 42 miles ? 

13. A person returning from the mines had 25 lb. 10 oz. of 
pure gold ; he sold it at $1.04^ per pwt. What did he receive ? 

14. The product of the length, breadth, and height of a rect- 
angular hay-mow is 3840 cubic feet ; its length is 20 feet, and 
its breadth is 16 feet. What is its height ? 

15. Bought 15 cwt. 22 lb. of rice at $4.25 a cwt, and 6 cwt. 
36 lb. of pearl barley at $5.60 a cwt. ; what would be ^ai!3L<^^\s^ 
gelling the whole at 6J cts. a po\iT\4? 
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16. From a piece of cloth containing seventy-five and seven- 
teen hundredtlis yards, thirty-six and seven thousandths yards 
were used ; how many yards were left ? 

17. At an election for mayor, 8654 votes were cast for 2 per- 
sons ; the successful candidate had 756 majority. How many 
votes had each ? 

18. A lady paid 11500 for an India shawl and a set of furs ; 
the difference in their price was $575. What did she pay for 
each ? 

19. The sum of two numbers is 1876 ; the greater is 3 times 
the less. What are the numbers? 

20. A and B engaged in an adventure and made $1575 ; they 
divided the gain in such a manner that A had 4 times as much 
as B. How much did each have ? ' 

21. The sum of two numbers is I214-; their difference is 17^. 
What are the numbers ? 

22. Find the greatest common divisor and least common 
multiple of 36, 79, 48, and 69. 

23. 'A merchant bought 360 yd. of silk and 468 yd. of poplin, 
and wished them cut into equal dress patterns containing the 
greatest possible number of yards ; how many ixatterns could he 
cut from both? 

24. A man bought 3 tracts of land containing 112, 144, and 
176 acres, respectively, which he fenced into equal fields of the 
greatest possible number of acres ; how many acres did each 
contain? 

25. The Atlantic Cable cost as follows: 2500 miles at $485 
per mile ; 10 miles deep sea cable, at $1450 per mile; 25 miles 
shore ends, at $1250 per mile. What was the total cost ? 

26. What is the number which divided by 453 gives the quo- 
tient 307 and the remainder 109? 

27. What is a prime factor ? The prime factors of 2366 ? 

28. A man working for $2 a day, paying $4 a week for board, 
saved $72 in 10 weeks ; how many week days was he idle ? 

29. Find the greatest common divisor and the least common 
multiple of 195, 285, and 315. 

30. Divide 360 into 4 such parts, that the second shall be 2 
times the first, third 3 times the first, fourth 4 times the first? 
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31. Eeduce ^, -fi, ||, and 4| to the least common denomi- 
nator. 

32. What is the smallest sum with which I can stock a farm 
with sheep, cows, and oxen, investing the same amount in each, 
and paying for the first $4, for the second $30, and for the 
third $48 each ? 

33. From sixteen ten thousandths take 27 millionths, and 
multiply the difference by 20.5. 

34. Three express messengers make continuous trips between 
New York and Washington, one of whom can perform the 
round trip in 16 hr., the second in 18 hr., the third in 20 hr.; 
if all leave New York at the same time, how soon will they all 
meet there again? 

35. A merchant sold 3 pieces of broadcloth, one containing 
35| yd., another 38^ yd., another 42|^, at $5} a yard ; what was 
the amount of the bill ? 

36. What is the total of the following bill : 3 dozen eggs at 
15 cents a dozen, 7 pounds of butter at 23 cents a pound, 47 
yards of cotton at 12 cents a yard, and 8 pounds of coffee at 
32 cents a pound ? 

37. A farmer sold 48f bu. potatoes, at 62| cts. a bushel, and 
took his pay in coffee at 33^ cts. a pound ; how much coffee 
did it require to pay for the potatoes ? 

38. A clerk in a banking house spent $475 for house rent, 
$350 for clothing, and for family expenses $850, the sum of 
which was ^ of his salary ; what was his salary ? 

39. If 1^ of a steamboat cost $9760, what is the whole worth ? 

40. A monument standing in a plane cast a shadow of 65 
feet, which was J of its height ; what was the height of the 
monument? 

41. What is the I. c. m. of |, J, |? 

42. If A can do a piece of work in 7 days which A and B 
can do in 5 days, in how many days will B do the same work ? 

43. A farmer sells 7643 lb. of hay at $9.50 per ton, and a pile 
of wood 6 feet high, 11 feet long, and 4 feet wide, at $3.50 per 
cord. How much does he receive for both ? 

44. A merchant sells cloth at $3.60 a yard, and gains 20 i^o.^ 
cent ; for what price must he sell it to \o«fc V^ ^x ^ifc^iVl 
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45. Divide 429 hundredths by 5 millionths, and from the 
quotient subtract 425 thousandths; express the result in the 
lowest terms of a common fraction. 

46. What will be the cost of laying a pavement 30 feet long 
and 8 feet 6 inches wide, at GO cents per square yard ? 

47. What sum of money will yield as much interest in 2 yr., 
at 10 per cent, as 1800 yields in 5 yr. 3 mo., at 6 per cent ? 

48. What is the difference between the true and the bank 
discount of a note of 1600, payable in 40 days, at 7 per cent, 
without grace ? 

49. A sold two lots for $260 apiece, gaining 20 per cent on 
one and losing 20 per cent on the other; did he gain or lose, 
and how much ? 

50. A commission merchant sold 500 pieces of cloth for $130 
a piece, and paid the owner $54,800; what was the rate of his 
commission ? 

51. How much will it cost to carpet a parlor 18 feet square 
with carpeting | of a yard wide, at $1.50 per yard ? 

52. What is the difference between the market value and the 
par value of stock ? Between a dividend and an assessment ? 

53. Two men start from the same point, one traveling 52 
miles north, the other 39 west; how far apart are they ? 

54. If eight men cut 84 cords of wood in 12 days, working 
7 hours a day, how many men will it take to cut 150 cords in 
10 days, working 5 hours a day ? 

55. Find the cube root of 42875000. 

56. A lady bought 65 yards of dress goods at 25 cts.. If yd. 
of drilling at 15 cts., 13 yd. of cambric muslin at 12 cts., 2 spools 
of silk at 20 cts., 1 spool of cotton at 5 cts., 1 doz. buttons at 
25 cts. ; write the bill in proper form to show that it is paid, 
and calculate the amount. 

57. If to a certain number you add its half, its third, and 28, 
the sum will be 3 times the number ; what is the number? 

58. Wichita is 40 miles on a straight line directly northwest 
of Winfield ; how many miles will a person travel in making 
the jour'iey, going on the section lines? 

59. How many yards of carpeting 2} yards wide would be re- 
quired to carpet a room 12^ yards long and 8f yards wide ? 
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60. Multiply 3 yr. 123 da. 5 hr. 17 min. 45 sec. by 63. 

61. A grain merchant buys at different times, 315 bu. 15 qt, 
843 bu. 19 qt., 1243 bu. 27 qt., and 734 bu. 7 qt. of oats, at 
30 cents per bushel ; how much money did he pay out ? 

62. What will 9784 pounds of hay cost, at $10 per ton ? 

63. In making purchases, I find I spend \ of my money at 
the first store, \ at the second, and \ at the third, and then 
have $13 left; how many dollars had I at first? 

64. What is the total of the following bill: 3^ yd. at $1.50, 
J at $1.62^, 9| at $2.37 J, 17^ at 85 cents per yard? 

65. Demonstrate that when we multiply the numerator of 
any fraction by a number, we increase the value of the fraction 
as many times as there are units in the multiplier. 

66. Why do we invert the divisor in the division of one frac- 
tion by another ? 

67. Simplify f of f of I of 4 -^ (sj X H X 4i X ^)- 

68. If I of my share of a farm is worth $510, and I own \ of 
the farm, what is the value of the farm ? 

69. What number must be divided by one-half of 90 to pro- 
duce three-fourths of 228? 

70. What does the product of all the common prime factors 
of two or more numbers produce ? 

71. If two men are 50 miles apart and travel toward each 
other, one going 3^ miles per hour, and the other 3J miles per 
hour, in what time will they meet ? What part of the distance 
will the first one travel ? 

72. Multiply seventy-eight ten-thousandths by five hun- 
dredths; divide the product by thirteen thousandths, and 
reduce the quotient to a common fraction in its lowest terms. 

73. What will be the cost, at $6.50 per cord, of a load of 
wood consisting of two lengths of four feet each, the load being 
2 ft. 9 in. wide and 3 ft. high ? 

74. If a man uses a pound of fertilizers on a piece of ground 
two yards square, how much will he use on f of an acre ? 

75. Five cents per day is the interest on what sum at 7 per 
cent per annum ? 
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76. Write a negotiable promissory note, observing the follow- 
ing directions: date, to-day; face, $150; maker, John Jones; 
payee, George Green; drawing (j% int., payable in 4 months. 

77. If a man's property is assessed at $5125, and his State 
tax is five cents on a thousand dollars, his county tax one-half 
cent on a dollar, his school tax three mills on a dollar, aud his 
poll tax three dollars, what is his whole tax ? 

78. A pole 63 feet long was broken into two pieces, the 
shorter being f of the longer. Eequired the length of each. 

79. A can hoe a row of com in a certain field in 30 minutes, 
B can hoe a row in 20 minutes, and C can hoe a row in 35 
minutes. What is the least number of rows that each can hoe 
in order that all may finish together ? 

80. What number is that from which if you take ^ of itself, 
3f times the remainder minus 1 will be 50 ? 

81. What is the amount due for the following : 

700^ feet of boards @ $22.50 per M. ; 
912 pounds of hay ® $14.50 per ton? 

82. Philip Davis is debtor to William Richmond, Albion, as 
follows: For 16J yards sheeting at 22 cents per yard, 7^ yards 
flannel at G2^ cents per yard, i dozen handkerchiefs at 37| 
cents each, and 2} yards drilling at 15|^ cents per yard. The 
above bill was paid November 23, 1881. Make out a receipted 
bill in proper form. 

83. A buys a horse for $60, and sells it to B for $120, who 
sells it for $200 ; what was the difference in their per cent of 
gain ? 

84. Had the cost price of an article been twenty per cent 
less, the rate of loss had been fifteen per cent less; what was 
the rate of loss ? 

85. A hired of B $1000 for one year, at 12 per cent in ad- 
vance, and gave his note for the $1000, paying $120 down. At 
the end of the year A said to B, " I want the $1000 another 
year on the same terms." " Well," says B, " give me the $120." 
A gives him a check for $300, saying, " Take out the interest, 
and indorse the rest on the new note." How much should B 
indorse on the note ? 
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86. A Syracuse coal dealer bought (at wholesale) at a mine 
in Penn. 1540 tons anthracite coal at $3.50 per ton. The 
freight to Syracuse was $2040, and the loss in transportation 
was estimated at $510. The coal was retailed at $5.50 per ton. 
What was the gain ? 

87. Sold 5000 pounds of sugar at 9 cents per pound, and lost 
10 per cent ; what per cent should I gain by selling it at 12 
cents per pound ? 

88. Three persons purchased a horse together. A gave $20, 
B gave 40 per cent more than A, and C gave 15^ per cent less 
than both the others. What fractional part of the horse does 
each own ? 

89. A man bought 1000 bushels of wheat for $1250. He 
finds 15^ of it worthless. For how much must he sell the re- 
mainder per bushel to gain 20^ on the cost ? 

90. At what rate per cent must I invest $600, that in 2 yr. 
6 mo. it may amount to $705 ^ 

91. For what sum must a note be written in order to receive 
from a bank $540 at 6^ for 60 days ? 

92. If 6 men dig a trench 15 yards long, 4 yards broad, and 
5 feet deep, in 3 days of 12 hours, in how many days of 8 hours 
will 8 men dig a trench 20 yd. long, 8 yd. broad, and 8 ft. deep? 

93. What sum, put at simple interest at 1^% per annum, 
will amount in 3 yr. 4 mo. to $2500 ? 

94. The interest on a certain sum, for 2^ years at 7^, 
is $5.87J. What is the true discount on the same sum for the 
same time, at the same rate ? 

95. A merchant bought a certain number of yards of cloth at 
$2.50 per yard. He sold two-fifths of the cloth at a profit of 
2b%, and on the sale of the remainder he lost $15. If his loss 
on the whole transaction amounted to 5^, how many yards of 
cloth did he buy ? 

96. If it cost $95.60 to carpet a room 24 x 18 ft., how much 
will the same kind of carpet cost for a room 38 x 22 ft. ? 

97. What sum of money is that of which, if 80^ be deposited 
in bank, and 20% of this deposit be withdrawn, there wiU re- 
main $5760 in bank? 
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98. A lawyer collecting a note at a commission of 8^, re- 
ceived $6.80 ; what was the face of the note? 

99. Bought stock at par, and sold it at 3^ premium, thereby 
gaining $750 ; how many shares of $100 each did I buy ? 

100. What is the amount of $16941.20 for 1 yr. 7 mo. 28 da., 
at 4J^, simple interest. 

101. An investment of $7266.28 yields $744.7937 annually; 
what is the rate of interest ? 

102. In what time will $273.51 amount to $312864, at 7^, 
simple interest ? 

103. What is the diflference between the interest and the true 
discount of $576, due 1 yr. 4 mo. hence, at Q% ? 

104. Three men gain $2640, of which B is to have $6 as often 
as C $4 and A $2; what is each one's share? 

105. Find the square root of 10795.21 to three decimals. 

106. What is the length of one side of a square piece of land 
containing 40 acres ? 

107. A room, the height of which is 11 feet and the length 
twice the breadth, takes 143 yards of paper 2 feet wide to 
cover its walls, door and windows included; how many yards 
of carpet 27 inches wide will be required for the floor ? 

108. In a rectangular cistern the length is 12 feet, the width 
is 5 ft., and depth 3 ft. ; find the diagonal through the centre of 
the rectangular space. Find the weight of water in pounds it 
will contain, if a cubic foot of water weighs 1000 ounces. 

109. A man sawed a pile of wood 40 ft. long, 4 ft. wide, 
5^ ft. high, for $1.50 per cord. How much did he earn ? 

110. What will be the cost of 35 three-inch planks 22 ft. long, 
16 inches wide, at $17.50 per M. ? 

111. How many bushels will a bin hold that is 9 ft. long, 
6 ft. wide, 6 ft. high ? 

112. A note was given Jan. 1, 1880, for $700. The follow- 
ing payments were indorsed upon it : May 6, 1880, $85 ; July 1, 

1881, $40 ; Aug. 20, 1881, $100. How much was due Jan. 10, 

1882, interest at 6 per cent? 

113. At what price must 5 per cent bonds be bought so as to 
realize 7 per cent on the investment ? 
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114. What will be the cost in BuflEalo, N. Y., of a draft for 
11500 on Cleveland, 0., payable 90 days after date, exchange 
\ per cent discount ? 

115. If I place lloOO at interest for 18 months, and receive 
$135 interest, what sum must I place at interest at the same 
rate, that I may receive 1275 interest in 8 months ? 

116. The length of a rectangular field containing 20 acres is 
twice its width; what is the distance around it ? 

117. Find the amount of $387.20, from Jan. 1 to Oct. 20, 
1881, at 7 per cent. 

118. A man was offered $3675 in cash for his house, or $4235 
in three years without interest. He accepted the latter offer; 
did he gain or lose, and how much, money being worth 7 per 
cent ? 

119. What are the proceeds of a note for $368, at 90 days, 
discounted at bank at 6 per cent ? 

120. The height of the Obelisk, known as Cleopatra's needle, 
at N. Y. Central Park, is 70 feet, nearly ; the diameter of the 
base is about 8 feet. What is the length of a line drawn from 
the apex to a point 36 ft. from the middle of one side of the 
base? 

121. A ship sails east from Boston, long. 71° 10', at the rate 
of 2° 30' 20" in a day ; what is her long, at the end of 6 days ? 

122. If a man wastes 5 minutes a day, how much time will 
he waste in a common year ? 

123. How many cu. ft. of water must be drawn from a reser- 
voir 30 ft. 6 in. long and 20 ft. 6 in. wide, to lower the surface 
8 inches ? 

124. The Signal Service reports that 3^ in. of rain fell in 
24 hours ; how many cu. yd. fell on an acre of ground ? 

125. What is the difference between 35 square rods and 35 
rods square ? 

126. If a bird can fly 12J miles in \ hour, how far can it fly 
in 5 J hours ? 

127. If 3 cheeses weigh 35|, 44^^, and 27 J lb., what is their 
entire weight ? What is their average weight? 

128. If 4 is added to both terms of the fraction f, will the 
value be increased or diminished, and ho^ TCLXxrisi'l 
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129. A lad having 3 quarts of berries, ate J of them^ sold | 
of the remainder, and divided the rest between his two com- 
panions ; how many did each receive ? 

130. My gas bill was $12 when I burned 4800 feet of gas; 
what will it be when gas costs ^ more, and I bum 1600 ft. less? 

131. The difference in time between Greenwich and St. Louis 
is 5 hr. and 55 min. ; what is the difference in longitude ? 

132. How many cubic feet in 10 boxes, each 7f ft. long, If 
ft. wide, and 1^^ ft. high ? 

133. If ^ of a saw-mill are worth 1631.89, what are ^ of it 
worth ? 

134. Find the difference in time between two places whose 
difference of longitude is 5° 40'. 

135. The Hoosac Tunnel is 25000 feet long ; Mount Cenis 
Tunnel, which connects France and Italy, is 12 kilometers. 
What fraction of the latter is the former ? 

136. A broker received $25250.50 to invest in stocks, after 
deducting his commission of 2^% ; what was his commission, 
and how much did he invest ? 

137. A grain dealer sent a boat-load of com to market, valued 
at $2000, and insured 62^^ of its value at 1^% ; what premium 
did he pay ? 

138. If I sell wood at $7.20 per cord, and gain 20 per cent, 
what did it cost me per cord ? 

139. If 5 men can harvest a field in 12 hours, how many 
hours would it require if 4 more men were employed ? 

140. If 15 oxen or 20 horses eat 6 tons of hay in 8 weeks, 
how much will 12 oxen and 28 horses require in 21 weeks? 

141. What must be the depth of a cubical cistern that will 
hold 3048.625 cubic feet of water? 

142. How many tiles 8 in. square will cover a floor 18 ft. long 
and 12 ft. wide ? 

143. What per cent of a mile is 150 rd. 2 yd. 2^ ft,? 

144. The assets of a bankrupt are $65000, and his liabilities 
$85500 ; what per cent can he pay ? 

145. A merchant reduced the price of a piece of cloth 15 cts. 
per jd,; and thereby reduced his profit on the cloth from 12 to 

8^; what was the cost of the cVo^Xi*? 
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146. How many feet are there in 65^ of a mile ? 

147. A man whose income was 1^700 spent $1500 ; what per 
cent of his income remained ? 

148. Paid $8000 for stock 12% below par, and sold it at 115 ; 
what per cent did I gain ? 

149. If A loans B $500 for 6 mo., how long ought B to lend 
A $800 to requite the favor? 

150. The ratio is 3 J, the antecedent i of |; what is the con- 
sequent ? 

151. How long will it take 12 men to do a job which 7 men 
can do in 15^ days? 

152. What is the diflFerence between the cube and the cube 
root of .027 ? 

153. What are the dimensions of a cube equal to a bin 12 ft. 
6 in. long, 10 ft. wide, and 5 ft. high ? 

154. The longitude of Boston is 71° 10' W., and that of New 
Orleans is 90° 2' W. ; what is the time at New Orleans when it 
is 7 o'clock 12 min. a. m. at Boston ? 

155. What will be the wages of 9 men for 11 days, if the 
wages of 6 men for 14 days be $84 ? 

156. For how much must I make my note at bank for 3 mo. 
at 6^, in order to get from the bank just $300 ? 

157. Bought a horse for $125, and sold it for 20^ advance; 
sold a carriage for $125, gaining 25;^ ; sold a yoke of oxen for 
$125, losing 20;^ ; bought ten sheep for $125, and sold them at 
a loss of 25^. What did I gain or lose on the whole? 

158. Of two pieces of land, the one a circle 18 rods in diam- 
eter, the other a triangle whose hypothenuse is 30 rods, and 
whose base is 24 rods, which is the larger, and how much? 

159. The length of a block of marble containing 105 cu. in. 
is 7 inches ; find the length of a similar block containing 22680 
cubic inches. 

160. The sum of two fractions is ^^, and their diflference y\; 
what are the fractions ? 

161. A person expended 16^ of all he was worth in bu^ixv^ 
205^ of the stock of a mining comp^xiN. \l\)cv^ ^\:^Njct<i v^XsiO*. 'cJs^ 
the company sold for $100000, w\\at v?^ t\i^ ^^^^orc^^w"^'^- 
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162. A trader sold 75 cords of wood for 1487.50, thereby los- 
ing 10% of the cost ; what did the wood cost per cord ? 

^ 163. Simplify 1 + 1 + ^. 

164. Gunpowder being f nitre and equal parts of sulphur 
and charcoal, how many pounds of each of the three are there 
in a ton ? 
'\ 165. Extract the square root of 1.225784 to four decimals. 

166. Divide $4600 into parts which are to each other as ^, f, 
and |. 

167. What capital must be invested in 5 per cents at 95, to 
secure an income of $10000 ? 

168. Find the present worth of a note for $175, payable in 
8 mo., interest being computed at 1% ? 

169. J is w^hat per cent of \ ? 

170. If a merchant sells goods which cost him $1620 for 
$1800 on a 9 mo. credit without interest, money being worth 6 
per cent, how much does he gain ? 

171. A furrier asked 40^ more for a set of mink furs than 
they cost him ; but he afterwards sold them at a reduction of 
10^ from the price asked, thus realizing from the sale $12.22 
profit. What did the furs cost him ? 

172. In what time will $560, at %% per annum, produce 
$106.40 interest ? 

^ ^ 173. I owe a debt of $325.50, due in 1 yr. 5 mo., without in- 
t(7-f- terest ; what will pay the debt now, money being worth %% per 
annum ? 

174. If 15 men, working 6 hours a day, can dig a cellar 80 ft. 
V long, 60 ft. wide, and 10 ft. deep, in 25 da., how many days will 

* it take 25 men, working 8 hr. a day, to dig a cellar 120 ft. long, 
70 ft. wide, and 8 ft. deep ? 

175. If by selling a house for $12500 a builder gains 25^, 
what per cent would he gain or lose by selling it for $9000 ? 

176. What is the area of a right-angled triangle, whose per- 
pendicular is 32 ft., and its hypothenuse 40 ft. ? 

a 177. Find the value of v^."000238328. 

178. How much must be paid for making 52 rd. 14 ft 8 in. 
of fencC; at $.75 per foot ? 

/I 
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179. A traveler, on reaching a certain place, found that his O I 
watch, which gave the correct time for the place he left, was | 

2 hr. 22 min. slower than the local time. Had he traveled east- 
ward or westward, and how many degrees ? 

T^' ;, L^. u i> -06 -h .03^ , 4 of 24- 

180. Fmd the feum of ^. ^.^ and % ^ ' 

o-% — <>js '^ -T i 

181. What number diminished by 36^ of itself = 336? 

182. What is the value of a meadow 70 rd. long and 20 rd. 
wide, at $47.25 per acre? 

183. What is the area of a triangle whose sides are respectively 
10 ft., 12 ft., and 16 ft.? 

184. What is the area of a triangle whose sides are each 
24 yards? 

185. A man bought a garden 3 rods wide and 4 rods long, 
and agreed to pay 1 cent for the first square rod, 4 cents for the 
second, 16 cents for the third, and so on, quadrupling each sq. 
rod ; how much did his garden cost him ? 

186. Find the balance due March 4, 1882, on a note dated 
Jan. 1, 1879, for $580 at h%, on which a payment of 185 had 
been made every 6 months ; using the U. S. rule. 

187. A and B enter into partnership ; A furnished 1240 for 
8 mo., and B $559 for 5 mo. They lost $118 ; how much did 
each man lose ? 

188. In 25 kilogrammes how many pounds, Troy weight ? 

18-^4- 

189. Reduce — — '-j- to its simplest form. 

190. What is the area in acres of a triangle whose base is 
156 rods and its altitude 63 rods? 

191. Suppose a certain township is 6 miles long and 4^ miles 
wide, how many lots of land of 90 acres each does it contain ? 

192. How many strokes would a clock which goes to 24 
o'clock, strike in a day ? 

193. The extremes are 3 and 19, the number of terms 9; 
what is the com. dif., and the sum of the series ? 

194. A man spent $3 the first holiday, $45 the last, and each 
day $3 more than on the preceding ; how many holidays did he 
have, and how much did he spend? 

196. What is the area of a circle wlio^"^ ^^a,xcife\fcx\^^^^"s^-'^ 
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196. How much should be discounted on a bill of $3725.87, 
due in 8 mo. 10 da., if paid immediately, money being worth 
5 per cent ? 

197. Bought bonds at 115 and sold at 110, losing $300. How 
many bonds of $1000 each did I buy ? 

198. What is the amount of $225, at 6 per cent compound 
interest for 4 years ? 

199. A steamer goes due north at the rate of 15 miles an 
hour, and another due west 18 miles an hour ; how far apart 
will they be in 24 hours ? 

200. Find the cost, at 30 cts. per sq. yd., of plastering the 
bottom and sides of a cubical cistern that will hold 300 bbls. 

201. Find the surface and the diagonal of a cube of granite 
containing 162144 cu. inches. 

202. What is the area of a circle whose circumference is 160 
yards ? 

203. What is the solidity of a prism whose height is 25 fb., 
and its base an equilateral triangle whose side is 12 feet ? 

204. What is the solidity of a prism whose base is 6 ft. square 
and its height 15 feet? 

205. What is the solidity of a triangular prism whose height 
is 20 feet, and the area of whose base is 460 square feet? 

206. Required the solidity of a square pyramid, the side of 
whose base is 25 feet, and whose height is 66 feet. 

207. Required the solidity of a cone, the diameter of whose 
base is 30 feet, and whose height is 96 feet. 

208. Required the solidity of a cylinder 20 feet in diameter 
and 65 feet long. 

209. How many acres in a triangular field whose base is 
325 yd. and its altitude 160 yd. ? 

210. If a scholar receive 1 credit mark for the first example 
he solves, 2 for the second, 4 for the third, and so on, the num- 
ber being doubled for each example, how many marks will he 
receive for the twelfth ? 

211. What rate of income will U. S. d^% bonds yield, if 
bought at 102, and payable at par in 25 years? 

212. What per cent income will Alabama 9's yield, bought 
at 85 and paid at par in 15 years ? 



Test Questions. 353 

III. Problems 
FROM Entrance Examination Papers of Various Colleges. 

Harvard University, 1880, '81. 

859. 1. Find the greatest common divisor of 315, 504, 441. 

2. Find the square root of 2 to the nearest ten-thousandth. 

3. A wall which was to be 36 feet high was raised 9 feet in 
6 days by 16 men ; how many men will be needed to finish the 
work in 4 days ? 

4. A tradesman marks his goods at 25 per cent above cost, 
and deducts 12 per cent of the amount of any customer's bill, 
for cash. What per cent does he make ? 

5. A tunnel is 2 miles 21 chains 13.2 yards long. Find its 
length in meters. [1 mile = 1.61 kilometres.] 

6. Simplify -^L^_^. 

7. Find the value in cubic decimeters of {^ of 87 cu. meters 
62 cu. decimeters 300 cu. centimeters. 

8. If 27 men, working 10 hours a day, do a piece of work in 
14 days, how many hours a day must 12 men work, to do the 
same amount in 45 days ? 

9. What sum of money, at 6 per cent annually compounded 
interest, will amount to $2703 in 1 yr. 4 months ? 

10. Arrange in order of magnitude, f|, ^, 0.89. 

Yale College, 1880. 

11. Add (ixixl), ^, f, and ^. 

12. Divide {^ - -) by ^8^. 

13. Find the fourth term of a proportion of which the fii-st, 
second, and third terms are, respectively, 3.81, 0.056, 1.67. 

14. Reduce 133 sq. rd. 8 sq. ft. to a decimal of an acre. 

15. In a board 4 meters long and 0.4 meters wide, how many 

square decimetel^? 

34 

16. Divide (J of A of |) by — ^ , and add the quoti^ut to* 
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17. Find ViA^, to three decimal places. 

18. Find^ to three decimal places, the namber which has to 
0.649 the same ratio which 58 has to 634. 

19. A man bought a piece of ground containing 0.316 A. at 
53 cents a square foot ; what did he pay for the piece ? 

20. A grocer buys sugar at 18 cents a kilo, and sells it at 1 
cent per 50 grams ; how much per cent does he gain ? 

Columbia College, 1881. 

21. Define a fraction. Give the rule for the addition of frac- 
tions, and the reason for each step of the operation. 

22. Eeduce 126 grams to ounces. 63f yd. to meters. 

23. From i of a gallon take 1^ of a pint. What difference, 
if any, between the subtraction of compound numbers and that 
of simple ones ? Between the subtraction of fractions and that 
of integers ? 

24. If 30 lb. of cotton will make 3 pieces of muslin 42 yd. 
long and | yd. wide, how many pounds will it take to make 50 
pieces, each containing 35 yd., \\ yd. wide? 

25. A, B, and C formed a partnership, and cleared $12000. 
A put in $8000 for 4 mo., and then added $2000 for 6 mo. ; B 
put in $16000 for 3 mo., and then withdrawing half his capital, 
continued the remainder 5 mo. longer ; C put in $13500 for 
7 mo. How divide the profit ? 

26. Find the sum of 3}, 6^, %-^, 65f, reduce the fractional 
part to a decimal, and extract the cube root of the result. 

Dartmouth College, 1879, '80. 

27. Find the h c m. and the gr. c. d. of 6, 8, 20, and 36. 

28. How many metres in 25 feet ? 

29. Find the square root of 3530641. 

30. Gold was quoted at $1.12^; what was a $1 greenback 
worth? 

31. $1200 includes a sum to be invested and a commission of 
b% of the sum invested ; what is the sura invested? 

32. Find the sum and product o^ \, \, \. 
33. Find the cube root ol ^^45^1^^^^. 
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34. Find, the square root of 3534400.5. 

35. A platform bears a weight of 100 lb. per square foot ; 
what is the weight in kilograms per square meter? 

36. A horse that cost 6-^ per cent of 125000, was sold for 
$1000 ; what was the loss per cent ? 

College of City of New York, 1880, '81. 

37. Reduce | of 4 of ^ to a decimal, carrying out the opera- 
tion to four places. 

38. If two men, working 8 hours, can carry 12000 bricks to 
the height of 50 feet, how many bricks can one man, working 

»10 hours, carry to the height of 30 feet? 

39. I buy goods to the amount of $4,978.70, payable in 4 mo., 
with interest at b%y and give my note without interest What 
must be the face of the note ? 

40. A man lost \, \, and f of his money, and then had $2600 
left ; what sum had he originally, and how much per cent had 
he lost ? 

41. Sold a fire engine for $7050, and lost %% ^^ i^ cost ; for 
how much ought I to have sold it to gain 12^ ? 

42. What sum of money put at interest 6 yr. 5 mo. 11 da., 
at 7^, will gain $3159.14? 

43. For what sum must a note be drawn at 60 days to net 
$1200 when discounted at b% ? 

44. Extract the square root of 3286.9835 to the fourth deci- 
mal place. 

45. Extract the cube root of 30.625. 

Amherst College, 1881. 

46. Find the greatest common divisor of 1263 and 1623. 

47. Find the least common raultii)le of 18, 24, 36, and 126. 

48. A cable that weighs one ton per mile weighs how much 
per foot ? 

49. When it is 10 o'clock in Boston what time is it in Am- 
herst, the longitude of Boston being 71° 7' 45'' W. from Green- 
wich, that of Amherst being 72^ 31' 50" ? 

50. Eeduce 1 hr. 25 min. 30 sec. to t\i^ ^<^cv\[\.^ ^1^^^* 
6L Of what number is \ the \ pait^ 
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62. What must be the face of a note which discounted at a 
bank at %% for 30 days and grace, would yield $200 ? 

63. Sold a house for $5000 and thereby gained %0%, Should 
I have gained or lost, and how much per cent, if I had sold it 
for $4000 ? 

54. Find the square root of 5.6169. 

56. The meter is 39.37 inches. Find how many kilometers 
there are in a mile. 

Vassar College, 1880. 
66 Add ^ "^ ^ to -0 6 + '3i 

66. Add -5—-^ to -^^—^^ 

67. Multiply 48 ten thousandths by two and one thousandth, 
and divide the result by one million. 

68. Express 462 mm. in higher denominations. 

69. What is i% of 140 books ? What per cent of 30 ft. is 
25 inches ? 

60. If I lose 10^ by selling goods at 28 cents per yard, for 
what should they be sold to gain 20^? 

61. What principal will yield an interest of $339.20 in 5 yr. 
4 mo. at Q% ? 

62. What must be the length of a box, 1 meter wide and 
1 meter deep, to contain 4500 liters ? ^ 

63. Cube .01. Square 1.001. 

64. Extract the square root of 4.932841. 

65. A can do a piece of work in 10 days; A and B can do 
the same work together in 7 days ; in how many days can B 
working alone do the work ? 

New York Normal College, 1880. 

66. What will it cost to floor a room 17^ ft. long and 16 ft. 
wide, at the rate of $1.10 per sq. yd. ? 

67. A man has a capital of $12500 ; he puts 15^ of it in 
stocks, 33^^ in land, and 25^ m mortgages ; how many dollars 
has he left ? 

68. A grocer bought 500 bags of coflfee, each bag containing 
49;^ pounds, at 12 cents a pound, and sold at a profit of 16f ^ ; 
for what did he sell it ? 
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69. If I buy a house for 15620 and receive $1803 for rent in 
2 yr. 3 mo. 15 da., what rate of int. do I get for my money? 

70. Find the face of a note payable in 90 da. at 7^, so that 
the proceeds shall be^*2050 ? 

71. A merchant owes 12400, of which $400 is payable in 
6 mo., $800 in 10 mo., and $1200 in 16 mo. ; what is the equa- 
ted time? 

72. If it costs $7.20 to transport 1%\ cwt. b\ miles, what will 
it cost to transport 112f tons 62|^ miles ? 

73. Extract the square root of 1051 to three places of deci- 
mals. 

74. What is the cube root of 403583419 ? 

Cornell University, 1880. 

76. What is the value of 50 lb. 8 oz. of gold, at $20. 59 J per 
ounce ? 

76. Given the metre equal to 39.37 inches, reduce one mile 
to kilometers. Give the metric table of weights. 

77. Divide f of 7^ by ^ of 12^. Prove the result by reduc- 
ing the fractions to decimals and working the example anew. 

78. How long must $125 be on interest at 7^ per cent to 
gain $15 ? 

79. Received 6 per cent dividend on stock bought at 25 per 
cent below par; what rate of interest did the investment pay ? 

80. How many liters in 20 bu. 3 pk. 4 qt., the bushel being 
2150.42 cubic inches, and the metre 39.37 inches? 

81. Simplify (l + -^-±i) - (l + j^). 

82. If one kilometer equals five-eighths of a mile, how many 
turns will a wheel make in 20 miles, the circumference of the 
wheel being 4 meters 5 milhmeters ? 

83. What is the difference between the true and bank dis- 
count of $250, due 10 mo. hence, at 1% ? 

84. If 8 men spend $32 in 13 weeks, what will 24 men spend 
in 52 weeks ? 
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Trinity College, 1880. 

85. Subtract thirty million twenty-six thonsand three from 
45007021. Find what number must be added to the difference 
to make one hundred million, and write the answer in words. 

86. The sum of | and -^ is diminished by r^. How many 
times does the difference contain -^ of the sum of |, ^, and -^? 

87. Divide 375 by .75, and .75 by 375, and find the sum and 
the difference of the quotients. 

88. A loaded wagon weighs 2 T. 3 cwt 48 lb. ; the wagon 
itself weighs 18 cwt. 75 lb. The load consists of 215 packages, 
each of the same weight. Find the weight of each, and reduce 
it to grams and kilograms. 

89. Define interest, and give and explain the rule for com- 
puting the interest on any sum of money, for any time, and at 
any rate per cent. 

90. Extract the square root of 184.2 to 3 decimals. 

91. How many hektoliters of oats can be put into aibin that 
is 2 meters long, 1.3 meters wide, and 1.5 meters deep ? 

Wesleyan University, 1881. 

92 Add t^^ and ?i±^4. 

92. Add ^ ^ ^ and ^^ _ ^. 

93. If money is worth 3 per cent, what is the premium on 
government 3^ per cent bonds ? 

94. How many liters in 6 gallons of water ? 

95. How many cords of stone will it take to build a wall 
2 ft. thick and 6 ft. high about a rectangular cellar whose inte- 
rior dimensions, when the wall is completed, shall be 20 ft. long 
and 16 ft. wide ? 

96. How long must a note of $243, at 3^%, run that its in- 
terest may equal the int. on a note of $125, for 7 mo., at 5%? 

97. Multiply \/2 by V.l^S, and carry the result to 3 decimals. 

98. Reduce 5 mi. 3 fur. 10 rd. to kilometers. 

99. If 5 horses will consume 8 bu. 1 pk. 6 qt. of oats in 6 da.^ 
what quantity of oats will 7 horses consume in 11 da. ? 
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Roman Notation. 

860. The Boman Notation is the method of expressing num- 
bers by seven capital Utters^ viz. : 



I, 


V, 


X, 


L, 


0, 


D, 


M. 


1, 


5, 


10, 


50, 


100, 


500, 


1000. 



861. To express other numbers, these letters are combined 
as in the following 

Table. 



1=1 


XI = 11 


XXI = 21 


CI = 101 


II = 2 


XU = 13 


XXV = 25 


CX = 110 


III = 3 


XTTT = 13 


XXX = 30 


CL = 150 


IV - 4 


XIV = 14 


XXXI = 31 


CC = 200 


V = 5 


XV = 15 


XL = 40 


D = 500 


VI = 6 


XVI = 16 


Ti — 50 


DC = 600 


Vll = 7 


XVII = 17 


TiX = 60 


M = 1000 


VITT - 8 


XVin = 18 


LXX = 70 


MC = 1100 


IX = 9 


XIX = 19 


XC = 90 


MD = 1500 


X = 10 


XX = 20 


C = 100 


MM = 2000 



MDCCLXXVI = 1776. MDCCCLXXXII = 1882. 

862. The Eoman Notation is based upon the following gen- 
eral principles : 

1st. Eepeating a letter repeats its value. Thus, I denotes 
one ; II, two ; III, three ; X, ten ; XX, twenty, etc. 

2d. Placing a letter of less value iefore one of greater value, 
diminislies the value of the greater by that of the less ; placing 
the less after the greater, increases the value ol IV^'^ ^se^iy^^^s^ 
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that of the less. Thus, V denotes five, but IV denotes only 
four, and VI six. 

3d. Placing a horizontal line over a letter increases its value 
a thousand times. Thus, I denotes a thousand ; X, ten thou- 
sand ; G, a hundred thousand ; M, a million. 

Notes. — 1. The letters C and M are the initials of the Latin centum, a 
hundredy and miUe, a thousand. 

2. The radix of the system appears to be doubtful. Some have sup- 
posed that at first it was five (V), and was subsequently changed to ten 
(X), forming a combination of the quinary and decimal systems. 

3. Others maintain, more plausibly, that it proceeds according to the 
alternate scale of 5 and 2, thus uniting the Unary with the quinary 
scale. 

That is. Five times one (I) are five (V). 
Two times five (V) are ten (X). 
Five times ten (X) are fifty (L). 
Two times fifty (L) are one hundred (C). 
Five times one hundred (C) are five hundred (D). 
Two times five hundred (D) are one thousand (M). 



English Numeration. 

863. By the English Numeration, nuhibers are divided into 
periods oi six figures each, and then each period is subdivided 
into units, tens, Mmdreds, thousands, tens of thousands^ and 
hundreds of thousands, as in the following 

Table. 



a 




• 








a 


• 


«D 




















n 
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n 
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• 

a 

o 






o 







ID 
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o 


2 
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1 
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o 

CD 

i 


o 

aci 

-s 

u 


a 

o 


• 

S 
•<* 
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o 


4 


1 




• 


'd 


CD 


a 


Tl 


OQ 


•<« 


^3 


CD 





'd 


OD 


•M 


•o 


OD 





•o 


00 


•t* 
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Eh 


o 

Eh 




3 






a 


a 

0) 


o 


a 
W 


Eh 




n 




1 




1 


1 



407692 958604 413056 

3d period. 2d period. Ist period. 

The figures in the Table are thus read : 407692 billions, 9*58604 millioiiB, 
413 thousand fifty-six. 



Ooni/ractions in Multiplication. 361 



Contractions. 

864. To Multiply any Number containing Two Figures by if. 

The product of any two numbers multiplied by 11 consists of 
the first figure of the number multiplied, the sum of the two 
figures, and the last figure. 

Thus, 34 X 11 1= 374, is composed of 3 the first figure, 7 the sum of 
3 + 4, and 4 the last figure. 

Note.— If the sum of the two figures exceeds 9, the first or left-hand 
figure must be increased by 1. 

1. What will 11 tons of iron cost, at 145 per ton ? 

Analysis. — Since 1 ton costs $45, 11 tons will cost 11 times $45 ; and 
11 times $45 are $405. 

2. Alexander has 84 marbles, and Eichard has 11 times as 
many ; how many has Richard ? 

3. How many are 11 times 27 ? 11 times 33 ? 11 times 26 ? 
11 times 34 ? 11 times 62 ? 11 times 54? 11 times 72 ? 

865. To Multiply by 13, 14, 15, or i with a Significant Figure 

annexed. 

If one city lot costs $3245, what will 17 lots cost ? 

Analysis. — 17 lots will cost 17 times as much as opbbatioh. 

1 lot. Placing the multiplier on the right, we multi- 3245 X 1 7 

ply the multiplicand by the 7 units, set each figure 22715 

one place to the right of the figure multiplied, and 

add the partial product to the multiplicand. The re- $55165, AflS, 
suit is $55165. 

866. To Multiply by 21, 31, 41, etc., or I with either of the other 

Significant Figures prefixed to it. 

If 21 men can do a job of work in 365 days, how long will it 
take 1 man to do it ? 

OPERATION. 

Explanation. — We first multiply by the 2 tens, ^gg ^ 21 

and set the first product figure in tens' place ; then 
adding this partial product to the multiplicand, we * *^ 



have 7665 for the answer. 7665 daya, Au%. 
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867. To Multiply Two or More Numbers by the Same Multiplier. 

1. A grocer sold 4 pounds of tea to one customer, 3 lb. to 
another, and 5 lb. to another; how much did it all come to, 
at 7 diuK's a pound ? 

Solution. (4 + 3 + 5) x 7 = 84 dimes, Ans. Hence, the 

Rule. —Midtlphj the simv of the numbers by the mnMU 
pller, 

868. To Multiply a Mixed Number, whose Fractional Part is ^, 

by itself. 

1. What is the product of 3| into 3^? 

SoiiUTiON.— Tlie integral part of the given number is 3, and 3 + 1=4 
Now 3 into 4 = 12, and 12 + } = 12}, Ans Hence, the 

Rllk. — .Mid ti ply the integral part by one more than 
itself, and to this result annex \, 

869. To Multiply by 9, 99, 999, or any number of 9's. 

1. How much will 99 carriages cost, at 235 dollars apiece ? 

Explanation. — Since 1 carriage operation. 

costs $235, 100 carriages will cost loa |23500 Price of 100 C. 

times as much, or $23500. But 99 is 1 0^5 a (( 1 p 

It^ss than 100 ; therefore, subtracting tho 

price of 1 carriage from the price of 100 $23265 " " 99 0. 
gives the price of 99 carriages. 

870. To Divide by 5. 

1. A merchant laid out 1873 in flour, at $5 a barrel ; how 
many barrels did he get ? 



Explanation. — Wo first multiply the dividend 



873 



by 2. and then divide th(? product by 10, by cutting 2 

oflf the right-hand figure. The figure cut oil' is -i|/\ \T74ffi 

written over the divisor, and the fraction, reduced 

to its lowest terms, is annexed to the quotient. 174 J, AnS, 

Note. — This contraction depends upon the principle that any given di- 
•visor is contained in any jjivcni dividend just as many times di'A twice that 
divisor is contained in twice that dividend, three times that divisor in three 
. times that dividend, etc. 
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871. To Divide by 25. 

OPERATION. 

1. A fanner paid 1150 for cows, at $25 150 

apiece ; how many cows did he buy ? 4 

Explanation. — We first multiply the dividend by 1|00 ) 6|00 
4, and then divide the product by 100. (Art. 118.) a,^ g COWS 

872. To Divide by 125. 

1. A man bought land for $12150, at $125 an acre ; how 
many acres did he buy ? 

Explanation. — We multiply the dividend by opbratioh. 

8, and divide the product by 1000. (Art. 118.) 12150 

Placing the remainder over the divisor, we re- o 

duce the fraction to lowest terms, and annex it to 

the quotient. The answer is 97i acres. HOOO ) 971200 

Note.— This contraction multiplies both the Ans. 97-J^ A. 

dividend and divisor by 8. (Art. 119, S**.) 

873. Demonstration of Finding the Greatest Common Divisor by 

Continued Divisions. 

1. Find the g. c. d. of 30 and 42. Ans. 6. 

Two points are to be proved ; 

1st. That 6 is a common divisor of the given numbers. 

2d. That 6 is their greatest common divisor. 

That 6 is a common divisor of 30 and 42 is easily proved by trial. 

Next, we are to prove that 6 is the greatest common divisor of 30 and 42. 
If the greatest common divisor of these numbers is not 6, it must be either 
greater or less than 6. But we have shown that 6 is a common divisor of 
the given numbers ; therefore, no number less than 6 can be the greatest 
common divisor of them. The assumed number must therefore be greater 
than 6. 

By the supposition, this assumed number is a divisor of 30 and 42 ; 
hence, it must be a divisor of their difference^ 42 — 30, or 12. And as it is 
a divisor of 12, it must also divide the product of 12 into 2, or 24. Again, 
since the assumed number is a divisor of 30 and 24, it must also be a di- 
visor of their difference, which is 6 ; that is, a greater number will divide 
a less without a remainder^ which is impossible. Therefore, 6 must be 
the greatest common divisor of 30 and 42. 
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874. To find the Excess of 9*8 in a Number. 

1. Let it be required to find the excess of 9's in 7548467. 

Beginning at the left hand^ add the figures together^ and as 
soon as the sum is 9 or more, reject 9 and add the remainder to 
the next figure, and so on. 

Adding 7 to 5, the sum is 12. Rejecting 9 from 12, leaves 3 ; and 3 
added to 4 are 7, and 8 are 15. Rejecting 9 from 15, leaves 6 ; and 6 added 
to 4 are 10. Rejecting 9 from 10, leaves 1 ; and 1 added to 6 are 7, and 7 
are 14 Finally, rejecting 9 from 14 leaves 5, the excess reqaired. 

875. Hence we derive this property of the number 9: 

Any number divided by 9 will leave the same remainder as 
the sum of its digits divided by 9. 

Notes. — 1. It will be observed that the excess of 9's in any tu>o digits is 
always equal to the sum, or the excess in the snm, of those digits. Thus, 
in 15 the excess is 6, and 1 + 5 = 6; so in 51 it is 6, and 5 + 1 = 6. 

2. The operation of finding the excess of 9's in a number is called e€Ut- 
ing out the 9'*. 

2. What is the product of 746 multiplied by 475 ? 

OPERATION. Pro(^ by Excets cf 9"* 8. Proqf bp MuU. 

746 Excess of 9's in multiplic'd is 8 475 

475 " " multiplier is 7 746 

3730 ^ow 8x7 = 56 2850 

5222 '^^^ excess of 9's in 56 is 2 jgQQ 

2984 The excess of 9's in product is 2 3325 



And 2 = 2 



Ans. 354350 ^""^ '^""'^ A71S. 354350 

876. To prove Multiplication by Excess of S's. 

Find the excess of 9's in each factor separately ; then 
multiply these excesses together, and reject the 9's from 
the result ; if this excess agrees ivith the excess of 9*s in 
the answer, the ivorJc is right. 

Note. — The preceding is not a necessary but an incidental property of 
the number 9. It arises from the law of increase in the decimal notation. 
If the radix of the system were 8, it would belong to 7 ; if the radix were 
12, it would belong to 11 ; and universally, it belongs to the number that 
is one less than the radix of the svstem of notation. 
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Circulating- Decimals. 

877. A Circulating Decimal is one in which the same figure 
or set of figures is continually repeated in the same order. 

878. In reducing common fractions to decimals, we find that 
in one class of examples the division is complete, and the quo- 
tient is an exact decimal. 

In another class, the same figure or set of figures is repeated 
again and again, and the division will not terminate, though 
continued indefinitely. 

The former are Terminate Decimals, the latter are Circulating 
Decimals, and the figure or figures repeated the Eepetend. 

Thus, J = .5, f = .4, f = .75, f = .625, etc., are exact decimals. 
But \ = .333333 + , ^ = .424242 + , H = .297297 + , are interminate. 

879. By inspection we see that the denominators of the first 
class are the prims numbers 2 or 5, or are composed of the fac- 
tors 2 or 5. 

In the second class, the denominators contain other prime 
factors than 2 and 5. 

880. To find whether a common firaction will produce a ter- 
miiiate or a circulating decimal. 

Resolve the denominator into its prime factors. If it 
contains no other factors than 2 and 5, the quotient will 
he a terminate decimal. 

If it contains any other prime factors than 2 and 5, 
the quotient will he a circulating decimal. 

881. Circulating decimals are expressed by writing the rep- 
etend once, and placing a dot over i\iQ first and last figure. 

Thus, the repetends .33333+ and .297297+ are written .3 and .297. 

882. When the repetend begins with tenths, the decimal is 
called a Pure Bepetend ; as, .4 ; .297. 
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883. When the repetend is preceded by one or more decimal 
figures, it is called a Mixed Bepetend; as .27; .42631. 

Note. — The decimal figures before the repetend are called the finite 
part of the decimal ; as 2 and 42 in the mixed repetends above. 

884. Change the following fractions to terminate or circu- 
lating decimals, and mark the rei)etends in each. (Art. 249.) 

1. i 5. tVj. 9. H- 13. iJ. 17. ^\. 

2. |. 6. if. 10. ii, 14. if. 18. ^^. 

3. ^. 7. ^. 11. /y. 15. il 19. li. 

4. fj. 8. f 12. A- 16. If. 20. ^. 

885. To Reduce a Pure Aepetend to a Common Fraction. 

_ • • 

1. Reduce .24 to a common fraction. 

Analysis. — Since the repetend con. opbbatiok. 

sists of two figures, if we multiply it by q ^4 v 100 = 24 2424 
100, the decimal part of the product will 

be the same as the ret)etend. Now, if 0.24 X 1 = 0.2424 

we subtract the repetend from this prod- ^ a ; ^^ 1~. 

uct, the remainder will have no decimal "•'^^ ^ ^'c' /©* 

and will be 99 times the given repetend. ^24 = i^ = -A- ^/|5 
Therefore, once the given repetend is f f 
or ^\, ^;i«. Hence, the 

Rule. — Take the repetend for the numerator, and 
make the denominator as many 9*s as there are figures 
in the repetend. Reduce the fraction thus produced to 
its lowest terms. 

Reduce the following to common fractions: 



2. .18. 


5. .123. 


8. .1067. 


11. .25121. 


3. .72. 


6. .297. 


9. .6435. 


12. .142857. 


4. .69. 


7. .045. 


10. .4158. 


13. .076923. 
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886. To Reduce a Mixed Repetend to a Common Fraction. 

14. Eeduce 0.227 to a common fraction. 



Solution. — Subtracting the finite part 
from the given mixed repetend, both re- 
garded as integers, we have for the numeT' 
ator 225, and for the denominator 990, 
that is, as many 9's as there are figures in 
the repetend with as many ciphers an- 
nexed as there are figures in the finite part, 



OPBBATION. 



.227 

2 

225 

990 



Given decimal. 
Finite part. 
Numerator. 
Denominator. 



and the result is ffj = ^\ = ^*j, Ans. Hence, the 



EuLE. — For the numerator, subtract the finite part from 
the given mixed repetend, both regarded as integers ; 
and for the denominator, take as m^any 9*s as there are 
figures in the repetend, with as m^any ciphers annexed 
as there are figures in the finite part. 



Explanation. — Since the repetend 
has two figures, if we multiply the 
given mixed repetend by 100, and from 
the product subtract once the given 
mixed repetend, the remainder (22.5) 
will be 99 times the given mixed repe- 
tend ; and once the mixed repetend = 
W = lU- But 225 is the diflerence 
between 227 the given mixed repetend, 
regarded as an integer, and 2 the finite 
part of it, regarded as an integer, and ff ^ 



OFEBATION. 



0.227 X 100 = 22.7272 
0.227 X 1 = .2272 
0.227 X 99 = 22.5 

0.227 = ^t^ = fM 
= J\f, the same as before. 



Change the following to common fractions : 

15. .^472. 17. .5925. 19. .5925. 21. .9285714. 



16. .1004. 18. .0227. 20. .4745. 



22. .008497133. 



887. Circulating decimals, when reduced to common frac- 
tions, may be added, subtracted, multiplied, and divided, like 
other common fractions. 

23. What is the sum of .5925 -f .4745 + .0227 ? 

_ • • • • 

24. What is the difference between .6435 and A1.5>^1 
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Table of Prime Numbers f^om I to 1009. 



1 


59 


139 


233 


337 


439 


557 


653 


769 


883 


2 


61 


149 


239 


347 


443 


563 


659 


773 


887 


3 


67 


151 


241 


349 


449 


569 


661 


787 


907 





71 


157 


251 


353 


457 


571 


673 


797 


911 


7 


73 


163 


257 


359 


461 


577 


677 


809 


919 


11 


79 


167 


263 


367 


463 


587 


683 


811 


929 


13 


83 


173 


269 


373 


467 


593 


691 


821 


937 


17 


89 


179 


271 


379 


479 


599 


701 


823 


941 


19 


97 


181 


277 


383 


487 


601 


709 


827 


947 


23 


101 


191 


281 


389 


491 


607 


719 


829 


953 


29 


103 


193 


283 


397 


499 


613 


727 


839 


967 


31 


107 


197 


293 


401 


503 


617 


733 


853 


971 


37 


109 


199 


307 


409 


509 


619 


739 


857 


977 


41 


113 


211 


311 


419 


521 


631 


743 


859 


983 


43 


127 


223 


313 


421 


523 


641 


751 


863 


991 


47 


131 


227 


317 


431 


541 


643 


757 


877 


997 


53 


137 


229 


331 


433 


547 


647 


761 


881 


1009 



SURVEYOR'S Measure. 

888. Surveyor's Measure is used in measuring land, in lay- 
ing out roads, establishing boundaries, etc. 

889. The Linear Unit usually employed by surveyors is 
Gunter^s Chain, which is 4 rods or 66 feet long, and contains 
100 links. It is subdivided as in the following 



Tab le. 

7.92 inches {in,) = 1 link, . . . 
25 links = 1 rod or pole, 

4 rods = 1 chain 9 

80 chains = 1 mile, . . . 



I 
r. 
ch. 



Notes. — 1. Ounter's chain is so called from the name of its inventor. 
Measurements by it are usually given in chains and handredthsof a chain. 

2. In measuring roads, etc., engineers use a chain, or measuring tape, 
100 feet long, each foot being divided into tenths and hundredths, 

3. The mile of the table is the common land mile, which contains 5380 
feet. 
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890. The Measuring Unit of Land is the Acre. 

Table. 

625 sq. links = 1 sq. rod or pole, . sq. rd, 

16 sq. rods = 1 sq. chain, . . . sq, c, 

10 sq. chains, op ) ^ . 

tun jt f = 1 acre, ..... -4. 

160 sq. rods ) 

640 acres = 1 sq. mile, ....«$. mi. 

Notes. — 1. The Rood of 40 square rods is no longer a unit of measure. 
2. A Square^ in Architecture, is 100 square feet. 



GrOVERNMENT LaNDS. 

891. The public lands of the United States are divided into 
Townships, which are subdivided into Sections, Half-Sections, 
Quarter-Sections, etc. 

A ToiDTUihip is 6 miles square, and contains 36 sq. miles. 

A Section is 1 mile square, and contains 640 acres. 

A Half-Section is 1 mile long by J mile wide, and contains 320 acres. 

A Quarter- Section is 160 rods square, and contains 160 acres. 

892. The method adopted by the Government in surveying 
a new territory is the following : 

First. — A line is run North and South called the Principal 
Meridian. 

Second, — A line is run on a parallel of latitude E. and W. 
called the Base Line. 

Third, — Lines are run 6 miles apart parallel to the principal 
meridian. 

Fourth, — Other lines are run 6 miles apart parallel to the 
base line, forming townships, or squares each containing 36 sq. 
miles. 

893. Townships are designated by their number N. or S. of 
the base line. 

894. A line of townships running K and S. is called a 
Eange, and is designated by its number E. or W. of the prin- 
cipal meridian. Thus, 
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T. 89 N., R. 14 B. 8d P. M. , describes the towiuUp that is in the SMh 
tier North of the boM line, and in the 14th range E. of the 8d pcindpal 



each 1 mile eqaare 

< 1 mi. = 640M7ea. 
! 4 ■■ = 820 ■* 

< i " = 160 « 

< t •■ = 80 " 
<A" = « ** 



895. A Township is divided into 
and contains 640 acres. Thos, 

A Section = 1 mi. 

A Half Section = 1 " 

A Quarter Section = 1 " 

A Half-quarter Section = I " 
A QusrteT-quarter Section =: 1 " 

The adjoining diagram repreeeota a 
township divided into sectiiraa, which 
are nnmlwred comuencinK nt the N.E. 
comer, and running W. in the North 
tier, E. in the second, etc. 

Each section is divided into 4 quar- . 
ter sectiona, called N.E., 8.E., N.W., 
and S.W. quarters, each containing 
leO acres. 

Thus, S.E. J, sec 16, T. 39 N., B. 
14 E. 3d., P.M., is read, "Sontheast 
qoarter of section 16, tier 39 north, 
range 14 east of third principal meri- 

1. A colony of 331 persons took up a township of land and 
divided it equally among them ; how many acres did each 
receive? 

2. What part of a section did each colonist receive, mid what 
did it cost him, at tl.35 an acre P 

3. What will it cost to enclose a quarter section of land with 
s fence 5 rails high, at 13 for every 3 rods!* 

4. If you pay tl.75 an acre for a half section of land, and 
sell a quarter section for t2.50, how much will your remaining 
quarter cost yon ? 

6. A company of speculators bought a township at tl.50 an 
acre; they sold 10 sections at $2.25 an acre, 15 sections at 
13.50, 8 sections at 14, and the balance at $5 an acre ; how 
much did they sell at %h, and what was the gain on the whole 1 
Explain by diagram. 






fi 


4 


3 


3 


I 


1 


S 


9 


10 


" 


13 


18 


\1 


16 


15 


14 


13 


19 


20 


21 


23 


23 


24 


30 


29 38 


S.1 


SO 


35 


31 


32 33 JS4 


3S 


30 



Pounds in a Bvshd. 



896. Table of Pounds Avofrdupola in a Bushel, as fixed by Law 
in the several States named. 



It ie becoming commoQ in some parte of this country aod in 
England to sell grain and other produce by weight and not by 
measure, a much more equitable system than that which has 
long prevailed. 



COUMODmBB. 



lemp ^Erd. . , 



III 



Notes. — 1. Beeiis, peas, and potatoes are vsaallf estimated &t 60 lb. to 
the bu., but the lawB of N. Y. make 82 lb. of beaus to a bushel. 

Id Illinoia, 60 lb. o( common salt, or 55 lb. fine, are 1 bu. In N, J., 
861b. of salt are 1 bu. In Ind.,KT., and Iowa, 50 lb. are 1 bu. In Penn., 
80 lb. coftree, 70 lb. groond, or 63 lb. fine salt are 1 bu. 

Id Maiue, 30 lb, oats, and 64 lb. of beets or of ruta-baga turnips are 1 bn. 

In New Hampshire, 30 ib. of oats are 1 bu. 



:. GruD, seeds, and small fruit a 
Large Rruit, potatoes, and all coai 



! sold bj the bnshel, ttric&m < 
e vegetables by heaped meamri 



■kvd 



897. Capaolty Measures, estimated by Avoirdupois Weight, 



63^ pounds, o 
100 pounds 
100 pounds 
196 pounds 
300 pounds 
280 pounds 
9i0poiu)d« 



1 cubic foot of water. 

1 \eg of naila. 

1 quintal nf dry fish. 

1 barrel of flour. 

1 barrel of lish, beef, ur pork. 

1 bnrrel of Bait, 
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Apothecaries' Fluid Measure. 

898. Apothecaries' Fluid Measure is used in mixing liquid 
medicines. 

60 minims, or drops (Ttl or gtt.) = 1 fluid drachm, . . f 3 . 

8 fluid drachms = 1 fluid ounce, . . . /§ . 

16 fluid ounces = 1 pint O. 

8 pints = 1 gallon, Cong. 

Note. — Gtt. for gutta, Latin, signifying drops; 0, for octarius, Latin 
for one-eighth ; and Cong., congiarium, Latin for gallon. 

899, The following approximate measures, though not 
strictly accurate, are often useful in practical life: 

45 drops of water, or a common teaspoonful = 1 fluid drachm. 

A common tahlespoonful = | fluid ounce. 

A small teacupful, or 1 gUl = 4 fluid ounces. 

A pint of pure water = 1 pound. 

4 tahlespoonfuls, or a wine-glass = i gill. 

A common-sized tumbler = ^ pint. 

4 teaspoonfuls = 1 tablespoonftiL 



900. The following linear units are often used: 

1^ statute miles = 1 geographic or nautical mile. 

tfni ^ XX ^- ' 1 }• = 1 degree on the equator. 
69i statute mi., nearly, ) ° ^ 

360 degrees = 1 circumference of the earth. 

A knotf used for measuring distances at sea, is equivalent to a nautica 
mile. 

4 inches = 1 hand, for measuring the height of horsee. 
9 inches = 1 span. 

18 inches = 1 cubit. 

6 feet = 1 fathom, for measuring depths at sea. 

120 fathoms = 1 cable's length. 

3.3 feet = 1 pace, for measuring approximate distances. 

5 paces = 1 rod, « «« « 
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Leap Years. 

901. A Solar Day is the time between the departure of the 
sun from a given meridian and his return to it. 

902. A Mean Solar Day is the average length of all the 
solar days in the year, and is divided into 24 hours, the first 12 
being designated by A. m., the last by p. m. 

Note. — a.m. is an abbreviation of ante meridieSf before midday; p. M., 
of post meridies, after midday. 

903. A Solar Year is the time in which the earth, starting 
from one of the tropics or equinoctial points, revolves around 
the sun, and returns to the same point. It is thence called the 
tropical year, and is equal to 365 da. 5 hr. 48 min. 49.7 sec. 

Notes. — 1. The excess of the solar above the common year is 6 hours 
or J of a day, nearly ; hence, in 4 years it amounts to about 1 day. To 
provide for this excess, 1 day is added to the month of February every 4th 
year, which is called Leap year, because it leaps over the limit, or runs on 
1 day more than a common year. 

2. Every year that is exactly divisible by 4, except centennial years, is 
a leap year ; the others are common years. Thus, 1876, '80, etc., were 
leap years*; 1879, '81, were common. Every centennial year exactly di- 
visible by 400 is a leap year; the other centennial years are comm>on. 
Thus, 1600 and 2000 are leap years ; 1700, 1800, and 1900 are common. 

Annual Interest. 

904. Annual Interest is interest that is payable every year. 

905. To Compute Annual Interest^ when the Principal, Rate^ 

and Time are given. 

1. What is the amount due on a note of 1600, at 6^, in 3 yr, 
with interest payable annually ? 

SOLXJnON. 

Principal $500.0a 

Interest for 1 year is $30 ; for 3 years it is $30 x 8, or 90.00* 

Interest on 1st annual interest for 2 yr. is S.OO' 

2d " *' *' 1*' is l>8ft 

The amount is ^^^."^ 
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Rule. — Find the intei^est on the principal for the given 
time and rate ; also find the simple legal int. on ea^h 
annual int. for the time it has remained unpaid. 

The sum of the principal and its int., with the int. on 
the unpaid annual interests, icill be the amount. 

Note. — When Dotes are made payable ** with interest annnally," edm- 
ple interest can be collected, in most of the States, on the annual interest 
after it becomes due. This is according to the contract, and is an act of 
justice to the creditor, to compensate him for the damage he suffers by not 
receiving his money when due. 

2. What is the amount of a note of $1500, payable in 4 yr. 
3 mo. 10 da., with int. annually at 6%? 

906. Connecticut Rule for Partial Payments. 

I. When the first payment is a year or more from the time 
the interest commenced : 

Find the amount of the principal to that time. If the 
payment equals or exceeds the interest due, subtract it 
from the amount thus found, and considering the re- 
mainder a new principal, proceed as before. 

II. When a payment is made before a year's interest has 
accrued : 

Find the amount of the principal for 1 year ; also, if 
the payjnent equals or exceeds the interest due, find, its 
amount from the time it was made to the end of the 
year ; then subtract this amount from the amount of the 
principal, and treat the remainder as a new principal, 

III. If the payment be less than the interest: 

Subtract the payment only from the amount of the 
principal thus found, and proceed as before. 



%^^ N^EW Haven, April 12, 1878. 

1. On demand, I promise to pay to the order of George Sel- 
den, six hundred fifty dollars, with interest, value received. 

Thomas Sawteb. 

Indorsements:— May 1, 1879, rec'd $116.20. Feb. 10, 1880, 
rec'd $61.50. Dec. 12, 1880, roc'd $12.10. June 20, 1881, rec'd 
$110. What was due Oct. 21, 1881 ? 
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SOLUTION. 

Principal, dated April 12, 1878 $650.00 

Interest to first payment. May 1, 1879 (1 yr. 19 da.) 41.06 

Amount, May 1 , 79 691 .06 

First payment. May 1, 79 Ji?.?? 

Remainder, or New Principal, May 1, 79 674.86 

Interest to May 1, '80, or 1 yr. (2d payment being short of 1 yr.). . 34.49 

Amount, May 1 , '80 609.35 

Amount of second payment to May 1, '80 (2 mo. 20da.) 62.32 

Remainder, or New Principal, May 1, '80 547.03 

Amount, May 1, '81 (1 yr.) 579.86 

Third payment (being less than interest due) draws no interest. . . 12.10 

Remainder, or New Principal, May 1, *81 567.76 

Amount, Oct. 21, '81 (5 mo. 20 da.).. 583.86 

Amount of last payment to settlement (4 mo. 1 da.) 112.22 

Balance due Oct. 21, '81 1471.68 

Note. — ^For additional exercises in the Connecticut Rule, the student is 
referred to Art. 554. 



907. Vermont Rule for Partial Payments on Notes bearing 

Annual Interest. 

I. When payments are made on notes bearing interest, such 
payments shall be applied, 

" First, to liquidate the interest that has accrued at the 
time of such payments; and secondly, to the extinguish- 
ment of the principal." 

II. When notes are made " with interest annually," 

The annual interests which remain unpaid shall he 
svhject to simple interest from the time they becom^e due 
to the time of settlement. 

III. If payments have been made in any year, reckoning 
from the time such annual interest began to accrue, the amount 
of such payments at the end of such year, with interest thereon 
from the time of payment, shall be applied : 
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" First, to liquidate tJie simple interest that has accnoed 
from the unpaid annual interests, 

" Secondly, To liquidate the annual interests that have 
become due. 

Thirdly, To the extinguishment of the principal. 



n 



^^^^Q' BuBLiNGTON, Feb. 1, 1877. 

1. On demand, I promise to pay to the order of Jared Sparks, 
jifteen hundred dollars, with interest annually at 6%, value re- 
ceived. Augustus Wabren. 

Indorsements : — Aug. 1, 1877, received $160 ; Nov. 1, 1880, 
$250. Kequired the amount due Feb. 1, 1881. 

SOLUTION. 

Principal $1500.00 

Annual interest to Feb. 1, 78 (1 yr. at 6^) 90.00 

Amount 1590.00 

First payment, Aug. 1, 77 $160.00 

Interest on same to Feb. 1, 78 (6 mos.) " 4.80 164.80 

Remainder, or New Principal 1425.20 

Annual interest on same from Feb. 1, 78, to Feb. 1, '81 (3 yr.). . . 256.53 
Interest on first annual interest from Feb. 1, 79 (2 yr.).. $10.26 

Interest on second annual int. from Feb. 1, *80 (1 yr.). ... 5.13 15.39 

Amount 1697.12 

Second payment, Nov. 1, '80.. $250.00 

Interest on same to Feb. 1, '81 (3 mo.) 3.75 253.75 

Balance due Feb. 1, '81 $1443.37 

908. New Hampshire Rule for Partial Payments. 

I. When on notes drawing annual interest, 

Find the interest upon the principal from date of ihote 
to the end of the year next after the first payment, also 
upon each annual interest to the same date. 

II. If the first payt. be larger than the sum of interests due. 

Find the int. on such payt. from the time it was made 
to end of the year, and decTitct the sitTYb of paijt. and int, 
/ro7n the amount of principal aad iiiteresbs. 
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III. If less than the annual interests accruing, 

Deduct the -payment wltliowt interest from the sum of 
annual and simple interest, and upon the balance of 
such interest cast the simple interest to the tim^e of the 
next payment, 

IV. If less than the simple interest due, 

Deduct it from/ the sim^ple interest, and add the bal- 
ance without interest to the other interests due when the 
next paym^ent is made. 

Proceed thus to the end of the year after the last pay- 
ment, being careful to carry forward all interest unpaid 
at the end of each year* 

1. A agrees to pay B 12000 in 6 yr. from Jan. 1, 1870, with 
interest annually. On July 1, 1872, a payment of $500 was 
made; and Oct. 1, 1873, $50. What was due Jan. 1, 1876? 

SOLUTION. 

Principal $2000.00 

First year's interest. • $120.00 

2 yr. simple int. thereon 14.40 134.40 

Second year's interest. 120.00 

1 yr. simple int. thereon 7^20 127.20 

Third year's interest 120.00 

$2381.60 

First payment, July 1, 1872 $500.00 

Int. thereon from July 1, '72, to Jan. 1, 73 15.00 515.0 

Balance of principal $1866.60 

Interest on same for fourth year 111.99 + 

Second payt. (less than the int. accruing during the year) 50.00 

Balance of fourth year's interest unpaid $61.99 + 

Annual interest on balance of principtil for fifth year. 111.99 + 

" sixth " 111.99 + 

Simple int. on unpaid bal. of fourth year's int. for 2 yr 7.43 + 

Simple interest on fifth year's interest for one year 6.71 f 

Balance of principal 1866.60 

Amount due January 1, 1876 $2166.71 



♦ Ahstnct of N. H. Court Rule, Ueyoit ol "ftsm. ^. fe^.^^^^'e^- '^'^^^ 
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909. The Twelve Per Cent Method of Computing Interest. 

1. Find the int. of *275.20, for 3 yr. 4 mo. 10 da., at 12^. 

SOLUTION. 

Int. of $275.20, 1 yr. at 1^ = $275.20 x .01 = $2,752. 

1 yr. at 12% = $2,752 x 12 = $33,024. 
1 mo. at 12% =r 12 mo. at 1% = $2,762. (Art. 578.) 

3yr. at 12% =$33.024x3 $99,072 

4 mo. (J of 1 yr.) = $33.024-*-3 11.008 

10 da. (J of mo.) = 2.752-*-3 .917 

Hence, the Ans. $110,997 

Rule. — For 1 year: Find the interest on the principal 
at 1%, by moving the decimal point tivo places to the left, 
and m^ultiplying the result by 12. 

For 2 or more years : Multiply the interest for 1 year by 
the number of years. 

For months and days : Proceed as in Art, 537. 



Average of Mixtures. 

910. To find the Ai^erage Value of a Mixture, when the Quan- 
tity and Price of each Article are given. 

1. A man mixed 45 bu. oats worth 25 cts. a bushel with 
38 bu. com at 50 cts., and 56 bu. rye at 60 cts. ; what was the 
mixture worth a bushel ? 

OFERATIOK. 

Solution.— The whole number of bush- $0. 25 X 45 = $11. 25 

els mixed is 45 + 38 + 56— 139. The whole 'iO v ^S 1Q 00 

cost of the mixture is $11.25 + $19.00 ^•^"Xoo — ly.uu 

+ $33.60 = $63.85. ^- 60 X 56 = 33.60 

Now, $63.85-5-139 = $0 46 nearly, the 139 \ $63.85 

price of 1 bushel of the mixture. Hence, ^ — 

tlie Arts. $0.46. 

EuLE. — Divide the value of the whole m,ixture by the 
sum of the articles mixed. 

Notes. — 1. If an article costs nothinpf, as water, its value is ; but the 
quantity used must be added to the other articles. 

2. The proceBB of finding tlie ave.Ta.ge Na\\3L!a ol xE!i^\.\a«^\'^ qiI^atl called 
AIJigatioD. 
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2. A grocer had three kinds of sugar, worth 6, 8, and 12 
cents per pound; he mixed 112 lb. of the first, 150 lb. of the 
second, and 175 of the third together. What was the mixture 
worth per pound ? 





Col 


1. 


2. 


3. 




OS. 


i 




3 


9s. 


88. 




1 


2 


lis. 




i 


1 




12s. 


i 




4 



911. To find the Proportional Parts of a Mixture, the Mean 
Price and the Price of each Article being given. 

3. A grocer desired to mix 4 kinds of tea, worth 5s., 8s., 
lis., and 12s. a pound, so that the mixture should be worth 9s. 
a pound ; in what proportion must they be taken ? 

Analysis. — First find how mucli it takes operation. 

of each article to gain or lose a unit of the 
mean price. Since the mean price is 9s. a 
pound, 1 lb. at 5s. gains 4s. ; hence, to gain 
Is. takes \ lb., which we place in Col. 1. 
Again, 1 lb. at 12s. loses 3s. ; hence, to lose 
Is. takes J lb., which we place also in Col. 1, 
opposite the price compared. In like man- 
ner, 1 lb. at 8s. is required to gain Is., while 

1 lb. at lis. loses 28. ; hence, to lose Is. takes \ lb. We place these results 
in Col. 2, opposite their prices. Reducing the fractions in Col. 1 and 2 to 
a common denominat.or separately, the numerators are the proportional 
parts required. Hence, the 

.Rule. — I. Write the prices of the articles in a column 
in their order, with the mean price on the left, 

II. Take them in pairs, one less and the other greater 
than the mean price, find how mweh is required of 
each article to gain or lose a unit of the mean price, 
and set the results in Col, 1, opposite to its pHce, Com- 
pare the other couplet in like Tnanner, setting the results 
in Col, 2, 

TIT. Finally, reduce the numhers in each column sep- 
arately to a com^mon denominator ; the numerators will 
he the proportional parts required. 

Notes. — 1. If there are three articles, compare tl\ft t^tv,«. ^^ '^'^ ^^^^ 
which is greater or less than the mean pAc^ ^^^^"^ ^<^ ^"^ '^'^ <Q{^:aftT^^ «»a^ 
take the aum of the two numbers oppoeWft >i\i\a "^TiRfe* 
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2. The reason for considering the articles in pai/t% one abofie, and the 
other bdaw the mean price, is that the loM on one may be oounterbalanoed 
hj the gain on another. 

3. When the given prices are integers, the same results are readily 
found by taking the difference between the price of each article and the 
mean price, and placing it opposite the price with which it is compared, as 

4. How much coffee at 9^ 11^ and 14 cents a pounds will 
form a mixture worth 12 cents a pound ? 

5. How much ginger at 15, 18, 21, and 22 cents a pound, 
will form a mixture worth 19 cents a pound ? 

912. To f)nd the Other QtiarUities when the Mean Price of 
the Mixture and the Quantity of one of the Articles are given. 

6. How many pounds of starch worth 11 and 15 cents a 
pound, must be mixed with 16 lb. at 10 cents, so that the mix- 
ture may be worth 13 cents a pound. 

Analysis. — If neitlier article were limited, gpbbatiom. 

the proportional parts would be 2, 2, and 5. Col. 1. 2 

(Art. 911, N. 1.) But the quantity at 10 cts. is '- — ! L 

limited to 16 lb., and its proportional part is 10 2 2 

21b. Now, 16-5-2 — 8. Therefore, multiplying ^q •*■* « o 
each of the proportional parts by 8 gives 16 ; 

16 and 40 lb. the mixture required. Hence, the ^^ 3+2 5 

KuLE. — Find the proportional parts as if the quantity 
of neither article luere limited, (Art. 911.) 

Divide the limited quantity by its proportional part, 
and multiply each part found by this quotient; the 
prod^itct will be the quantity required. 

Note. — When the quantities of two or more articles are ^ven, find the 
average value of them, and considering their sum as one quantity, proceed 
as above. 

7. How much corn at 45, 56, and 65 cents per bushel, must 
be mixed with 25 bu. of oats at 40 cents, so that the mixture 
may be worth 50 cants a bushel ? 



J 



N S W E K S. 



Article SO. 

12. 887V. 

13. 7889. 

14. 7979. 

15. 9798. 
le. $6178. 

17. 966 mi. 

18. 987 Acres. 

Arts. 55, 5U. 

2. 13aS4yd. 

3. 14792 rods. 

4. 19747 wk. 

5. 381431b. 
7. 415.034. 
a 114. 6S4. 

10. 188.967. 

11. $104,731. 

12. $100.84. 
18. $93,883. 



Ai-t. 6t 

1. $6831. 

2. $3334. 

3. $4900. 

4. tUU. 



10. .163. 

11. 742. 
19. 1530. 
18. 1779. 

14. 1597. 

15. 1757. 

16. 3379. 

17. 3619. 

18. 1030. 



19. 1418. 
30. 1830. 




31. 1783. 




33. 3604. 




23. 7512. 




24. 31241. 




25. lOrflg. 




36. 2742. 




37. 3365. 




28. $627. 




29. 6301b. 




30. $3789. 




31, $3583. 
82. $1333. 




33. $279075. 




34. ♦595532. 




35. $295308. 




36. $1606895. 




37. 7448208453. 




88. $3068, farm. 




$6136, all. 




89. «16846. 




40. $37650. 


! 


41. 1737. 




43. $8475. 




43. 14,507,407. 




44. 7.597.197. 


1 


45. 17,364,111. 


I 


46, 8,919.371. 


1 


47. 1,767,697. 




48, 60,155,763. 




Art. 69. 


i 


3. 8283. 


i 


3. 3344. 


3 


4. 3424 


3 




a 


6. 3313! 


•i 


7. 50i Acres. 


t 


8. $1134. 


' 


9. 412293. 


\ 



4. 27886. 

5. 34839. 
8. 216.9. 



Art. 7it. 

1. 113 yd 

2. $321. 

3. 189 gents. 

4. 1003 bu. 

5. 374 bu. 

6. $1989. 

7. $479. 

8. $1659. 

9. $3033. 
0. $1763. 

11. $3747. 

IB. 182,'). 

13. 2600- 

14. 3085. 

15. 1308. 
18. 4098. 

17. 1108. 

18. 4531, 

19. 14620, 

30. 34623. 

31. 135028. 
33. 64303. 

284066. 

103875. 

35. 430486. 

26. $16014. 

37. $1315. 

as. 108. 



Art. 74. 

I. 439.35. 
!. $1291. 



7. $1090. 

8. 13520 bu. 

9. $1910.89. 
10. $5491. 



21, 34050.5. 
1912, B'B. 
4482. Ca. 






s. 


4410 ebeep. 


4. 


3033 1b. 


5 


3000 n. 


6 


434Syd. 




13768 bu. 


8 


20712 in. 


10. 


iy34.s. 


11. 


403.12. 


la. 


434.08. 


13 


60.331. 


14. 


787.14. 


1.1. 


$26118.02. 


16. 


t;)38i.i». 


17. 


$50081.38. 


18. 


174241.84. 


16. 


*73»4.854. 


30. 


1138-24. 


31. 


|l4!i5.78. 






33. 


$7,857. 


24. 


*60. 


26. 


S3000. 


27. 


$43130. 


38. 




3fl. 


$45.36. 


30. 


$31150. 




Art. 87 


3. 


1445. 


3. 


$23646, 


4. 


$173.34. 


5- 


996.84 lb. 


S. 


3345S8j-d. 




Arf. 8ft 


I 


16425d. 


2 


9i:jr>0 lb. 


8 


S8991. 


4 


i(!16884. 


6 


e&520 ft. 





1564 sheep. 


7 


$6000. 


8 


$17930. 





1794') bu. 


10 


48O00 A, 


11 


30i;OS3, 


12 




13 


204338. 


14 


368109. 


15 


$1849.8.1, 


18 


$3201,44. 


17. 




18. 


$1443.099. 


19. 


il,96li,8t}8. 



90 
21 


48,053.306. 
84,038,175. 


33 


65,404,110, 


23 


630,7.W. 


34 


1580,975. 


25 


8,071,930. 


36 


3,007.368, 


27 


31,631,006. 


38 


35,497,655. 


39 


43,546.240. 


30 


63.355.319, 


31 


849,126,331. 


33 


1,819,641,587 


33 


l,»88,e07,8»3 


34 


3,758,104,145 


3-i 


$576. 


30 


$3744. 


37 


«»;» mo. 


38 


580.'Wds. 


39 


$0:t2. 


40 


$!49. 


41 


$.549.35. 


42 


$488,25, 


43 


$4-3355. 


44. 


$1805. 


4r, 


108750 lb. 


48. 


$57649, co«. 




$3367. dif. 


47. 


$534843. 


48 


ff- 


49. 


50 


$56,80, 




1624 trees. 


53 


1584 pupib. 


53. 


02234. 


54 


20,345,400. 


5.) 


1776 bu. 


50 


368,640. 


57 


28.'i,410, 


58 


370,503. 


59 


111,168, 


60 


93,538. 


61 


493,480. 




Art. 89. 


3 


$3395. 


8 


$888, 


4 


$084. 


5 


8010 miles. 


6 


^isra. 


7 


$313, 


8 


^^tW\>M. 


9 


|i6\2a. 



Art. 91. 

t. 468001b. 

', 809600 pp. 

I. 476.000. 

I, 534,860,000. 

I. l,-2O4,(;7O,8OO,000. 

.. 26,900.785,000,000, 

I. 8SO,6a4^70,OUO.OOO. 

t. «46.030.506.800,000. 

i 3,840,000. 

i. 10,940,000. 

I. 2,075,904.000. 

'. 390,677.500,000. 

I. 379,000. 

I. 11,840,000. 

I. 873,620,000. 

. 3,603.300,000. 

I. 56,44J,OO0,0Oa 

I. 37.800,000.000. 

1. 25,800.000.000. 

i. 4,0.19,360,000. 

I. 14,780.000,000, 

'. 6,204,000,000, 

I. 1,673,«50.000,000. 

I. l,075.6!i,5, 900.000, 

». 450,330.874,000, 

.. H,i)&0. 161,370 ,000. 

I. 834,371.780.000, 

I. 776,984,000,000. 

Art. 93. 

17, 108 ct8. 

. S600 BoldietB. 

I, $18200. 

20. 453 miles. 

2a! iim. 



B388d. B.q. 
20. 1460 ml. 

27. 3,015.028. 

28. 8,406,130. 
30. 404.444.040. 

80. 6,343.737,831. 

81. 351,036.463,330. 

Arts. 107, 110. 
8. 1375. 
4 I17& 
« ^, ■!«». 

\ ft. \*sn. 
\ 1. w^a. 



ATiswera. 
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8. 11155. 

10. 378. 

11. 246. 

18. 427. 

13. 1234 

14. 546. 

15. 1234. 

16. 335. 

17. 349. 

19. 913|. 

20. 661t. 

21. 820 J. 

22. 4639|. 

23. 15290{. 

24. 205881 . 

25. 8731J. 

26. 9124f. 

27. 120421f 

28. 71410}. 

29. 96043|. 
80. 87105J. 

31. 8240J. 

32. 8369$. 

83. 56234. 

34. 1533. 

37. 640.87. 

88. 80.666. 

89. 24624 yd. 

40. $5.42. 

Art. 112. 

2. 2862|}. 

8. 12431A. 

4. 13967^. 

5. 294933»V. 

6. 1090jV 

7. 12311^. 

8. 192.30JI. 

9. 24218|f. 

10. |1.20||. 

11. I1.27H. 

12. $1.354fi. 

13. $2.007J|. 

Art. 115. 

1. 61 shares. 

8. 48fihhd. 



4 
6 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
82 
33 
34. 
35 
36 
87 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 



43f{mi. 
75 dresses. 

51{|m. 
$50. 

73.6 A. 

45^ casks. 

27 days. 

$31.14^. 

*3.15H. 
87.4^. 

1.46A. 
199.2. 

340tf. 
175ff. 

.65|f. 

$1.36H. 

$1.53H. 

84A- 

149H. 

837fJ. 

1607}f. 
962t|. 

lOOOff. 
901b. 

149jtf A. 

126 boxes. 

288 eggs. 

245ii|. 
188Hi. 

720Jif. 
3011|ff 

3938H}- 
6671ifJ. 

7318f||. 
121.93f{|. 

3.1885?H- 
673.888Jff 

456.607tVA. 
2680.52J|Jg. 

2.3631{8|fJ. 

5.2558ft}fi. 
5.109|f|ff. 



Arts. 117, 118. 
2. 3452 and SI rem. 



8. 672 and 487 rem. 

4. 642 and 3544 rem. 

5. 73 and 64159 rem. 

8. 340 bar. 

9. $456.50. 

10. 80 bales. 

11. $40. 

12. 292ASrlb. 

13. 4160 men. 

Art. 121. 

1. 14 

2 12 

4! 100 s. 150 g. 

5. 118 B., 156 A. 

6. 69ct8. 

7. 82 yr. 

8. $283. 

9. 392 mi. 

10. 1 mi. 

11. $5243, B. 
$17176, C. 
$23684, all. 

12. $621. 

13. 780 sch. 
14 $20 per A. 

$1868, gain'. 

15. $66.52|||. 

16. Cows; $6094 

17. 228 A., B.'s. 
114A.,C.*s. 
1710 A., all. 

18. 18, sm. No. 
882, gr. No. 

19. 406 oxen. 

20. 38,818,897, dif 

21. $3780. 

22. 83. 

23. 105374 

24. 14. 

25. 1213. 

26. 43. 

27. 8117. 

28. 723.8. 

29. 49312 men. 

30. 3082 men. 

31. $718. 

32. 196 sofas. 

ArU t%&. 
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Answer 8. 



9. 5^. 

10. 13. 

11. 221. 

12. 121i. 

13. 3. 

14. m. 

15. 15 tODB. 

17. IHbags. 

18. 33} bar. 

19. 126 bar. 

At^. 143. 

2. 5x5x3x3. 

3. 47x2x2x2. 

4. 43x2x2x2. 

6. 3x3x2x2x2x2 
x2x2. 

6. 7x3x2x2x2x2 

x2. 

7. 199x2x2. 

8. 3x3x3x2x2x2 

x2x2. 

9. 7x5x3x3x3. 

10. 19x5x3x3x2x2. 

11. 87x5x5x5x2x2. 

12. 67x43x2x2x2 

x2. 

13. 6029x2x2x2x2. 

14. 1297x2x2x2. 

15. 5x5x2x2x2x2 

x2x2x2x2x2 
x2. 

16. 503x2x2x2x2 

X 2 X 2 X 2. 

17. 193x2x2x2x2 

X 2x2x2x2x2. 





Art. 144. 


19. 


2 and 2. 


20. 


2. 


21. 


2. 


22. 


2. 


23. 


2, 3, and 7. 


24. 


2, 2, 2, and 3. 


25. 


2, 2, and 2. 


26. 


5 and 5. 


27. 


2 and 2. 




Art. 149. 


2. 


21. 


3. 


13. 


4 


19. 



5. 15. 

6. 3. 

7. 4 

8. 12. 

9. 0. 
10. 5. 

Art. 160. 

1. 6. 

2. 15. 

3. 12. 
4 1. 

5. 5. 

6. 4. 

7. 4 

8. 4 

9. 8. 

10. 4bu. 

11. 4 A. 

12. 21. 

13. 60 ft. wide; 10 L, 

21., and 151. 

14. $252, price ; 5 h., 

9 b., and 11 h. 

Art. 157. 

2. 240. 

3. 12600. 

4. 504. 

5. 1134. 

6. 144. 

7. 130645. 

8. 533610. 

9. 156240. 

10. 144. 

11. 2520. 

12. 262080. 

13. 1921506000. 
14 360. 

15. 1584 ft. 

16. $60. 

17. 840 gal. 

18. 12 hr. 

19. 24 hr. 

20. 120 hr. 

Art. 182. 

2 40 
• TiSi' 

O. y^. 

5. ^. 
6- m- 



7. 


Hf 


8. 


tIt* 


9. 


m- 




Art. 18S. 


2. 


H- 


3. 


«• 


4. 


« 


5. 


i- 


6. 


A- 


7. 


m- 


8. 


a- 


9. 


a- 


10. 


f- 


11. 


H- 


12. 


t¥.- 


13. 


A- 


14 


h 


15. 


A- 


16. 


f 


17. 


m- 



Art. 187 

1. 87i. 

2. 44yV 

3. 30. 
4 28t. 

5. 81i. 

6. 5|iV' 

7. 14H. 

8. 2o]^^. 

9. 22H»- 

10. 46^. 

11. 21^. 

12. 19AV 

13. 40tJf 
14 993Vf 
16. 13^%. 

16. 110^. 

17. 131Ht. 

18. IfJ. 

19. 54mf. 

20. 12AVr. 

21. 60ttrd. 

22. $153^^. 



Answer's. 



385 



Art. 189. 



3. ¥• 

3. ^^, 

4. i^. 

5. H*. 

6. &F. 

7. ^^, 

8. *i^. 

9. W- 

10. ^HK 

11. 5^v^. 

12. s^K 

13. iW^. 



7. 



^rf. 195. 



2. f I, *?. 
6. iltTO, 



i 18400. 
5 



528 

'Am- 



r5¥yTTT» 



S08666 



Art. 196. 



9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. T^, 

18. iH, 

19- HI. 
20. Hi, 



m, 

78g 
84lr> 

189 
678 



Hi Mf 

T08» tW* 

m678 490 
» ^to> 84TJ* 

iflT* 1bT0» ¥!%• 

Iff. W- 

10T» T¥F' 
189 100 



Art. 201. 

4. 27!^-. 

5. 3|^. 

«. lAV 

7. 6J. 

8. 21. 



9. 2^. 

10. 91. 

11. 41. 

12. 4fH. 

13. llH. 

14. 41^. 

15. 15^. 

16. 89ifS. 

17. 108/^,y. 

18. 44if|}- 

19. Iflf . 

20. 651^V. 

21. 1991}f lb. 

22. 289111 m. 

23. 553^ yd. 

25. llf. 

26. 16|. 

27. 33iJ. 

28. 161}. 
29 33i|. 

30. 371}. 

31. 22|. 

32. 2911. 

33. 51/^. 

34. 16511 yd. 

35. 297 j^m. 

Art. 204. 

^' till' 

6. 2|. 

7. 5|. 

8. 1^. 

9. T^. 

10. 1. 

11. 3H. 

12. 5}}. 

13. 1|. 

14. 391. 

15. 11}1. 

16. 7f 

17. 17|J. 

18. 317Hrd. 

19. 357:ftT. 

20. 303| lb. 



21. 1316|Jbu. 

22. $15}. 

23. 50}JA. 

24. 3811 yd. 

Art. 206. 

3. If. 

4. lA. 

5. 4. 

6. 5|. 

7. 7. 

8. 28f . 

9. 4|jV. 

10. 5. 

11. 5. 

13. 702. 

14. 1988. 

15. 4941. 

16. 3537. 

17. 7691. 

18. 27612. 

Art. 208. 

2. 6|. 

3. 15. 

4. 45. 

5. 171. 

6. 60. 

7. 255. 

8. 36. 

9. 432. 
10. 1191. 

12. 1178. 

13. 3450. . 

14. 1280. 

15. 3411H. 

16. 4496. 

17. 8113. 

18. 1042811. 

19. 5611IJ. 

20. 5086yV. 

21. 43452. 

22. 742691}. 

23. 91806. 

Art. 211. 

5. i. 

6. |. 

\ ^. V 



-1 



380 



Answers. 



9. A. 
10. A. 

11. 5^. 

12. Uff. 

13. 21A. 

14. 7}i. 
16. $108^. 

Art. 213. 

1. $12|i. 

2. 136 cts. 

3. 112ict8. 

4. 235 cts. 

6. 33} cts. 

7. 292 i cts. 

8. 344} cts. 

9. $57if. 

10. 630 cts. 

11. $16|. 



12. 
13. 
14. 
15. 



$4» 



8* 



$31. 
$5? J. 
$5if. 

16. 12371 cts. 

17. 406} cts. 

18. 3005 cts. 

19. 806} cts. 

20. $7. 

21. $10J|. 

22. 273J. 

400. *0(fy. 



24. 
25. 
26. 
27. 

28. 
29. 
30. 



$41? J. 
621 ,»tf cts. 
|83i\. 
8915 cts. 
I133J. 



$651g. 
$6155V 

31. 743f m. 

32. 2310. 
38. 32|. 

34. 197f. 

35. 868^. 

^^- TVJFWVT' 
,97 147 



38. 8J|. 
89. f. 

40. 80. 

41. 156Ig|i. 

42. 109x^8. 

43. ith. 

44. 6^^. 

An. 215. 

2. If 

3 6 
• If 

6. W- 

8. /j. 
»• iVf 

13. ^^r. 

15. 1? T.; J part. 

16. liJ. 



Art. 217. 

2. 294. 

3. 432. 

4. 576. 

5. 1350. 

6. 48. 

8. 1344. 

9. 804. 

10. 11045. 

11. 46} yd. 

12. 144(1. 

14. 9^. 

15. 18. 

16. 4113. 

17. 816|f. 

18. 12iJ. 

19. 22?. 

20. 480 sh. 

21. 56 1 2 yd. 

22. 342 cloaks. 

23. 52c.3Tem. 

24. 30 ,S hr. 



Art. 220. 

4 4}. 

5. 20. 

6. iim. 

7. jj^. 

Art. 221. 

1. 5A lb. 

2. lOA C. 

3. 8A^y bftr. 

4. $8rtr. 

6. 7 cts. 

6. 9AV 8. 

7. $1AV 

8. $6. 

9. $2|i». 

10. 11}} T. 

11. 87AV sacks. 

12. 157^^^ bales. 

18. i«V. 

14. lyV 

15. T*«F. 

16. f 

17. irVr- 

18. 7AV. 

19. 17i}. 

20. :rf,. 

31. tVtV 
22. 5|}. 

24. f;i. 

25. i|. 

26. ,»A. 

27. Ulh- 

28. }-»"^ 



29. 



^84- 
068 



\ 



3. If 
4.1%. 

5. ItV 

6. 22^^. 

7 1 1 

\ ft. \v 



0. lA. 

2. 813}. 

3. IJf. 

4. __g_ _ 

7 1«» 
8. lA- 

20. 336^^. 

^r«. «2e. 

3. A- 

4. TTT* 

« tV^. 

7. T4iy- 

"• 8 e 0* 

»• A-W- 

10. A. 

11. M. 

12. f. 

13. i*. 

15. iJ A. 

16. I?. 

17. H. 

18. r'A. 

19. f. 

20. IfH- 

21. /o^. 

Jlre. 228. 

2. 64. 
8. 70. 

4. 185. 

5. 160. 

6. 166. 

7. 289J. 

8. 844f. 

9. 1249,^. 

10. $14560. 

11. $7080. 
YIL. %\^ *. 



\^ 



Answers. 
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Art. 230. 

1. Hi. 

2. iWt. 

3. 2x3x3x3x3x3. 
2x2x2x2x2x2 

x3x3. 
2x2x3x3x3x3 
x3 
4 200, 1. c. d. 

5. 6^. 

6. 4|}. 

7. lOlf}. 

8. it left. 

10. 411} m., both go. 

40im.,clif. 

11. |48}. 

12. llf 

13. 13|. 

14. 17/ff. 

15. 32. 

16. 22|. 

17. 39^. 

18. 134^. 

19. 249^. 

20. $20|. 

21. $130H. 

22. $29056}. 

23. 112H. 

25. 5^. 

26. $12521};. 

27. $1852}?. 

28. $3212}tS. 

29. $2681}. 

30. 15|lots. 

31. $32j>fflost. 

32. Ill books. 

33. $82|. 

34 $75/^. 

35. 305 eggs. 

36. $12250. 

37. $26752. 

38. $1000. 

39. 64 ft. 

40. 75 ft. 

41. 102 marbles. 

42. $1121 



43. 108 ds. C. 

44. 15360 men. 

45. 100. 

46. 100. 

47. 38. 

48. 13}. 

49. «. 

50. 3}}. 

51. $231}. 

52. IS^oz. 

53. $3808. 

54. $4750. 

Art. 245. 

2. .2000,2.0004,7.0080. 

3. .200, .060, .008. 

4 .0300, .1250, .7000, 
.2362 

5. .2600, .2750, .0236, 

.2060. 

6. .0450, .6100, .0035, 

.1080. 

Art. 24:7. 

3. /p. 

4. }*. 

5. }. 

6. f. 

7. A. 

8. jJif 

9. f. 
10. A. 

12. yx/W* 

13. }. 

14. -fiz- 

15. imVifir. 

!*• 4880* 

18. }}. 



Art. 249. 



2. .25. 

3. .75. 
4 .625. 

o. .0. 

6. .125. 

7. .375. 
I 8. .75. 



9. .875. 

10. .45. 

11. .85. 

12. .4 

13. .65. 
14 .42. 

15. .032. 

16. .09875. 

17. .831^. 

18. 75.6. 

19. 89.75. 

20. 39.625. 

21. 65.126. 

22. 8.075. 

23. .82. 

24. 27.8126. 

25. 93.1875. 

26. .66666|. 

27. .33333}. 

28. .44444}. 

29. .16279 A- 

30. .13666}. 

Art. 254. 

2. $182,731. 

3. 238.4213. 
4 1072.16387. 

5. 386.5124 

6. 133.2287. 

7. $411,126. 

8. $728. 

Art. 256. 

3. $2,625. 

4 $1743.25. 

5. $5.75. 

6. $1305.90. 

7. $170,675. 

8. $522.65. 

9. 806.41m. 
116.09 m. 

4rt8. 259, 260, 

3. .135918. 

4 16.141752. 

5. 27.478884. 

6. 441.2226144. 

7. 812.475. 

8. 5151. 
^. \^.^;^^)^. 
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Answers. 



12. .1719875. 

18. 3675. 

14. 17.9953125. 

15. .00187441562. 

16. 2374.2125. 

17. 14647.5 ct8. 

18. 58200 cts. 

19. $3803.625. 

21. 46384.2. 

22. 6423.02. 

23. 25460. 

24. 3004. 

Art. 263. 

4. .9128 + . 

5. .9408 + . 

6. .008911 + . 

7. .09. 

8. 10. 

9. .000102 + . 

10. 3.4542 + . 

11. 846.37105 + . 

12. .1161. 

13. .7. 

14. 9991.2844 + . 

15. 8930. 5972 + . 

16. 761409.375. 

17. 73.79512 + . 

18. 124.33i. 

19. 48 coats. 

20. 8 yd. 

21. 15.15+ hr. 

22. 56 bar. 

23. 4.637+ d. 

Art. 264. 

25. .2425. 

26. .45631. 

27. .032463. 

28. .00008534. 

29. .00642564. 

30. .5634527. 

Art. 279. 

1. $30.68. 

2. $12.13. 

3. $45,805. 

4. $196.51. 

5. $362.50, cost. 
$71.50, dif. 

6. $16,865, dif. 

7. $93,625. 



8. $471.25. 

9. $108.75, gain. 

10. $1080. 

11. $1601. 

12. $1180. 

13. $8429, gain. 

14. $7540. 

15. 5 hats. 

16. 35.65itw. 

17. $2,574+. 

18. 465.65t bo. 

19. $10,282. 

20. $136,986 + . 

21. 9 7d. 

22. 252 bar. 

23. $.125 + . 

24. 600 T. 

Art. 284. 

2. $438. 

3. $300. 

4. $137.60. 

5. $112.25. 

6. $250. 

8. $1061.334. 

9. $364. 
10. $300. 

Art. 285. 

12. 1700 yd. 

13. 4501b. 

14. 1950 bu. 

15. 962 cans. 

16. 128 yd. 

17. 132 hoes. 

Art. 286. 

20. $355.25. 

21. $691.08. 

22. $315.75. 

23. $4733 82. 

24. $111.65. 

25. $44.10. 

26. $100.49. 

27. $1866.90. 

28. $191.93. 

Art. 287. 

31. $68.31. 

32. $19,642. 

33. $652 03125. 



Art. 299. 

1. $17.77. 

2. $158.2561. 

3. $360,705. 

4. $416.02. 

5. $2659.275. 

6. $1067.65. 

7. $429.8825. 

8. $372,755. 

9. $1058.05. 

Art. 331. 

2. 105.785 m. 

4. 64 liters. 

6. 8.990 Km. 

7. $240.50. 

8. $54 

10. 261 Km. 

11. 174.52592 Km. 

12. $4.50. 

13. 54 cts. 

14. $819. 

15. $1.15. 

16. $23,125. 

17. $105.60. 

18. $2.40. 

19. 21 kilos. 

Art. 332. 

21. 3 sq. m. 

22. 37.8 sq.m. 

23. 85.2 sq.m. 

24. 1044centars. 

Art. 333. 

26. 853.632 cu. m. 

27. 768cu. m. 

28. $87. 

29. $12,375. 

30. $59.8598. 

Art. 390. 

2. 26612ft. 

3. 825264 gr. 

4. 4S40351b. 

5. 3393088 oz. 

6. 121528.5 ft. 

7. 140304 gr. 

8. 1539776 oz. 

9. 10524 gi. 
10. 42960 pt. 



Answers. 
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11. 2936 pt. 

12. 161856 sq. in. 

13. 1395553.5 sq. ft. 

14. 3335 cu. ft. 

15. 364620 min. 

16. 184584 hr. 

17. 522028 sec. 

18. 16362 d. 

19. 197150 far. 

20. 120475020 sec. 

21. $19.84. 

22. $10.92, gain. 

23. $2597.82. 

Art. 400. 

3. 33 bbl. 30 g. 3 qt. 
4 92hhd.lbbl.27^ 
2qt. 

5. 27231b.7oz.l4pwt. 

6. 74 lb. 11 pwt. 4 gr. 

7. 22 cwt. 26 lb. 8 oz. 

8. 263 T. 2 cwt. 95 lb. 

4oz. 

9. 150 rd. 2 ft. 4 in. 

10. 9 m. 880 ft. 

11. 3138q.rd. 49.758q.ft. 

12. 437 A. 102 sq. rd. 

13. 129 C. 56 cu. ft. 

14. 1350 bu. 28 qt. 

15. 452 bu. 14 qt. 

16. 649 com. yr. 20 da. 

17. 1223a5 wk. 5 d. 

18. £4878, 78. 8d. 

19. $6.90. 

20. $750.75. 

21. $1.89. 

Art. 402. 

3. 9 hr. 20 min. 

4. 5 d. 14 hr. 24 min. 

5. 3 fur. 22 rd. 3 ft. 

8 m. 

6. 1 pk. 5 qt. 11 pt. 

7. 274 A. 45 sq. rd. 

21 JJ sq. yd. 

8. i of a gill. 

9. iVA pt. 

10. 9s. 3d. 

11. 3 qt. .048 pt. 

12. 15 hr. 34.56 sec. 

13. 85 lb. 9.6 oz. 

14. 3 pk. .5248 pt. 
16. 6 yd. 1 ft. 2.04 in. 



Art. 403. 

19. ffbu. 

20. H gal. 

32. ,Air lb. 

*"• losiov ^' 

24. .828125 bu. 

25. .75625 d. 

26. .88f yd. 

27. .697911 lb; 

28. .05 gal. 

29. .000125 T. 

30. 2.3 yr. 

Art. 404. 

31. if. 

32. ^. 

33. iff. 

34. .12648 + . 

35. .405 + . 

Art. 405. 

3. 39.1482 mi. 

4. 19.8131 gal. 

5. 15.89 bu. 

6. 4.2324 oz. 

7. 303.683651b. 
9. 148.87775 A. 

10. 4237.92 cu. ft. 

Art. 406. 

12. 58.293+ m. 

13. 6236.959+ Kg. 

14. 236.58559+ li. 

15. 72.497 + kl. 

16. 143.223+ Kg. ^ 

17. 6000 sq. m. 

18. 16.378+ hektars. 

19. 410.748+ cu. m. 

20. 27985.715+ cu. m 

Art. 407. 

2. £29, 7s. Id. 

3. 23 gal. 2 qt. 1 gi. 

4. 16 wk. 6 da. 4 hr. 

48 min. 

6. 134 bu. 3 \^k. 1 ^, 

7. 249 A. 151 acv. t^. 



8. 6 hhd. 53 gal. 8 qt. 

9. 200 yr. 11 mo. wk. 

4 da. 

10. 101 mi. 160 rd. 

11. 109 sq. yd. 8 ft. 

142 in. 

12. 73 C. 69 ft. 177 in. 

13. 177mi. 242rd. 4 yd. 

2 ft. 4 in. 

15. lbu.2pk.lqt.|Jpt. 

16. 9 hr. 37 min. 25fJ 

sec. 

17. 8oz. 3 pwt. 22.4 gr. 

18. 5 d. 16 hr. 6 min. 

51f sec. 

19. 1 gal. 

20. 18s. 5d. 2} far. 



Art. 408. 

2. 58 hhd. 6 gal. 2 qt. 

3. 6 oz. 18 pwt. 2 gr. 

4. 113Jyd. 

5. 9 mi. fur. 18 rd. 

7 ft. 10 in. 

6. 54 A. 149 rd. 38 ft. 

7. 128cu.ft.l652cu.iii. 

8. 48 C. 106 ft. 58 in. 

10. 3 yr. 5 mo. 21 d. 

11. 6 yr. 4 mo. 26 d. 

12. 12 yr. 2 mo. 23 d. 

13. 1 yr. 7 mo. 21 d. 

14. 5 yr. 4 mo. 15 d. 

16. 191 d. 

17. 150 d. 

18. 74 d. 

19. 150 d. 

20. 222 d. 

21. 10° 54' 13". 

22. 98° 0' 57". 

23. 19° r 54''. 

24. 79° 20' 15". 

Art. 410. 

2. 68 lb. 1 oz. 4 pwt. 

3. 195 gal. 3 qt. pt. 

4. 286mi. 150rd.3yd. 

1 ft. 6 in. 

5. 8 lb. IQ «L. a v^x.. 






890 

Art. ill. 

2. 5 OS. 8 pwt. 8 gt. 
8. 10 lb. Ill ot. 

A. 4m. 177 r. 7 ft. Sin. 

5. 19 bn. pk. a qt. 

Art. 413. 

a, a° IS' 30". 

8, 10° 68' 1.96". 
4. 11° 69'. 

6. 9° 17' 6". 

6. la-ac. 

Art. 4ie. 

3. 39 min. SS.aj Bee. 
8. 41 miD, 18/t sec 

4. B h. 45 in. 16.6 s. 
6. 1 hr. 6 min. 80 see. 
». 40ii " 



34. laO Id. wide. 

«a560. coHt. 

aa. 4U planks. 



7. 13 It 



L. 13» 



8. Ihr.l7inin.301iec 
3 br. 21 miD. | eec 

9. N. Y., 9 A.M. 
Rich., Va.. 8 h. 46 

min. 39 Bee, A.M. 
BBnFr..0h.46miii. 
36b«c, A.M. 

Art. 424. 

' a. «6| yd. 
8. 48| Td. 
4, 18 A. 44 sq. id. 

6. 435.6 ft. 
a. ¥10890. 

7. $1980. 

8. 30358 sq. metore. 
0. aaSmetere. 

10. $2. 

11. 640 A. 

13. 36 A. 05 sq. id. 

13. 50 id. 

14. 11.6973 Ho. 

16. 5A.169i.26Dl sq.ft. 

16. 3 BO. rods. 

17. 30 A. 1130 sq. ft. 

18. 1«7600 gain. 

19. (76. 
aO. *47.78t. 
SI. f 9498 50. 

32. 1330.56 tiha. 
23. $11790. 




Lit. 



Art. 431. 

1. e^MidB. 

3. 14ivcoidB. 
8. 918.8125. 

4. 48 cu. ft. ; 

5. IdSe ; 3073 en. ft. 

6. 128 ft. high. 

7. 6 Dord ft. 

8. $3.e6A- 

9. 61 ft. 

Arts. 433, 436. 

1. n3 percli 9 cu. ft, 

2. $30096. 

8. 70545 bricks. 

4. 146990.4 liricks, 

5. (1188.9806. 
8. 19t board ft. 
4. 17i board ft, 

6. llOboudft. 

6. $66. 

7. 20 boaid ft. 

8. laOboaidft. 

0. 43|b.ft.; 8(cu.ft. 

10. 1650. 

11. 13 ft. 

13. 260CU. ft. 

15. 3C.4h. 

14. 500 ft. 

16, 111.35. 

16, 65^ ft. 

17, $3,70135. 

18, 27a^ ca. ft. 



Arts. 438, 439. 

3. 1795)1. 

4. 136)fthhd. 

5. 21371HbUd. 

6. 6 ft. lift} in. 

7. a67i| ft. 

8. $163,73 + . 

9. 878H1 en. ft. 
11, 308 bu. 

13. 7 ft. 9[ in. 
18. 5 ft. 

14. 10 ft. 

15. (860, 

i. 44.8 hn. 



Art. 441. 

1. 110,4 A. 

2. $463.03135, 

a (708 and 370. rem 
4. 8100 CO. in. 

6. 3160 cu. ft.' 

7. 8jcoidB. 

8. 81tUcoid& 

9. (5.00. 

10, $360, 

11, to. 

13. 114* sq. yd. 

13. 166 sq. yd. 

14. 73 jd. 

15. 85 yd. 

16. $88836. 

17. $30750, 

18. $49,095H- 

19. 880000 timcK 

30, 20dB.aOhr. 

31. 18849Hwk. 

33. 2700 bndLa. 
"WSio. 

34. 7400 Pliiiiglca. 

35. 144 farms, 
38. 920;!20 brichs, 
37. 80 da, 10 hr. 

28. 76 yi. 37 di. 7 hi. 



Answers. 
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Art. 452. 

8. .40 or 40%. 

4. .17Jorl7}%. 

6. .30 or 30%. 

6. .48 or 48%. 

Art. 460. 

3. $1267. 

4. £2624.16. 

5. 6506 bu. 3 pk. 2 qt. 

6. 2240 lb. 

7. $62.50. 

8. $588. 

9. £1218. 

10. $359.25. 

11. 194.625 A. 

12. $2048.50. 

13. 2725 ft. 3i in. 

14. $188058.33J. 

15. $482, the first. 

16. $5580, the second. 

17. $7245. 

18. $3833.60. 

19. $911.25. 

Art. 462. 

22. $6480. 

23. 3724 HI. 

24. $303000. 

25. 10862 men. 

26. 1780 sheep. 

27. $10680. 

Art. 464. 

8. 29i%. 

4 i%. 

5. 8H%. 

6. 6^^%. 

7. 11%. 

8. 63i%. 

9. 90%, Henry. 
94%, sister. 

10. 12^%. 

11. 156} bu. sold. 
62i%. 

12. 25"^, wife. 
$3125, each child. 



13. 8H%. 


17. $4800, entire cost. 


14. 212ff %. 


$5.05/^, cost per bar. 


15.' 2}%. 


18. $16000, whole cost. 


16. f %. 


$20 per bar. 


17. 1*^%. 




18. 16|%. 


Art. 473. 


19. 66f%. 


1. $1347.80. 


20. $2863 for 3d. 


2. $5.79. 


25}tf|%. Ist. 


3. $537.50. 


45fm%. 2d. 


4. $56.25. 


295VA%, 3d. 


5. $252. 




6. $448.12^. 


Art. 466. 


7. $380.70. 


8. 288. 


8. $1485. 


4. 2340. 


9. $1787.50. 


5. £3428f . 


10. $791,464. 


6. 1000. 


11. $2843.75. 


7. 8000 yd. 

8. 312. 

9. 250. 


12. $812.0605. 


18. $1168.76. 


10. $120. 


14. $29250. 


11. $40000. 




12. $21150. 


Art. 474. 


13. 62|. 


15. 33i%. 


14. 46.8. 


16. 22f%. 


15. 43100. 


17. 20%. 


16. $7200. 


18. 2\^%, 


17. $184. 


19. 30%. 


$1060. 


20. 100%. 


18. $3675. 


21. 25%. 




22. 4Hm%. 


Art. 469. 


23. 4f%. 


3. 4856yV 


24. 33J%. 


4. 2281^. 


25. 23fi%. 


5. 26000. 




6. 2200. 


Art. 475. 


7. $3100. 


26. $5478.26j^. 


8. $7000. 


27. $17036.86^. 


9. 5200. 


28. $24375. 


10. 2234/^. 


29. $4175.36. 


11. 1363yV 


30. $6970. 


12. 27a5 bu. 3 pk. 4 qt. 


31. $371.16}. 


T r Pt- 


32. $516.25. 


13. $7000. 


33. $980.20. 


14. 15000. 


34. $1634.71J. 


15. $7179.4855. 


35. $8485^0. 


16. $3085.7 U. 


^ 'S^^. ^X'^^^iSiK^V 



Ait. 470. 

89. $77.23A. 

40. tflll.OSHf 

41. f]556.dSi. 



Art. 483. 

1. iieeoe. 

2. (108.971. 

3. $46.41. 

4. «I09.371. 

5. $373.40. Com. 
t70M60,p'down'r, 

«. $48«,fl7, bill, 

111995.13, net pro. 

7. *2400, 

8. $8400,Bmt.orBiilpe. 

9. $1750,auit.ofBaleB. 

10. $l8000,Brat.ofE&1es. 

11. $37000. selling pr. 






13. $3000,70. 



18. $434O.30f}. 

19. $46Qe.65,>iJV- 

30. 3300 3B bbl. 

31. $49361.08fA- 
22. SOO robed. 
33. $10024.45. 



2. *112..'i0. 

3. $487.50. 

4. n%. 

5. 3J%. 

6. 50%. 

7. $10530. 

8. $13600. 

Art. SOI. 
10. $16964.S8t. 



11. $3ei.538,V 
la. $666a.66i. 

Art. 505. 
18. $302.50. 

14. $362.90, an. prem. 
i5350,uiit.iD30j'r. 

15. Eqnal. 

Art. 515. 

%. $e2.54a 

3. t79.S». 

4. $138,408. 

5. .083, mte. 
$441,75. 

Art. 522. 

5. $5062.Sa 

3. $20475. 

4. $1334.80. 

6. $1.-130. 

7. $7,095. 

8. $493.1876. 

Art. S^e. 



Art. 537. 

4 * i 96 int 

*lt7 8 5 an t 

6 $1108 63 am 

7 $1005 nt 

8 $183 980 J 

$114 5 tan 
$3-10 i 
$ IB48 + 



34, $30,336. 

25. $333,73 + , 

36. #9808.81, amt. 

37. $17186,90, amt 
28, $1157653 + , amt 
30. $14472,096, amt 
30, $55237.86, amt 
81, $30,724- 

33. $94.08, 

33. $3741,15, amt 



Art. 539. 

8. $381,377. 

3. $1,848, int 

4. $7,689. int. 

5. $45,696. 

6. $168-901, 

7. $70,698, int. 

8. $1,759, JDt, 

9. $66,833. int 

10. $15,684, int. 

11. $801,071, amt 

13. $3H79,l?54, amt 
18. $4423.373, amt. 

14. $8«,:i9, iat, 
18. $340,377. int. 

Art. 540. 

3. $4,725. 

4. $1-35. 

5. $8,483. 

6. $10.85. 

7. $5,35, int. 

8. $6,481, int. 



. $10, ii 
. $81, Int. 



Art. 542. 
a, $89,259, 
3. $11,607. 



a, $426,43, 

3. $306,654. 

4, $672,061. 

Art. 554. 

6. $149,311. 

7. $618,501. 



Art. 555. 

s. n%. 

t 61!6. 

B. ajt. 

6. 9i6. 

7. 6S6- 

8. %%. 

9. 71%. 

Jlrts. 556, 557. 

2. 1 jr. 10 mo. 88 d. 

3. 16 jt. 8 mo. 

4. 10% 10 yr. 

8. 17142.857. 

8. ill606.6S}. 

4 $13800. 



6, $9537.44, pr.nortb. 

$473.66, true die. 

7. $41.60. 

B. $3314}, pr. worth. 
$1607.33, true die. 
9. $13380.93. 

Art. 570. 
$»89.93S. 
$816.34 

$1368.84 

$18.61. 

$831.78. 

AH. 571. 

3, $518.46. 

3. $4473.01. 

4. $5343.81. 



a. $103.04 

S. $189.50. 

4 $309.03. 

5. $348.21. 

«. $1389.01. 

Art. set. 
2. $469034 

8. $660.36. 
4 $361.69. 

5. $163446. 

6. $1174.42. 

7. $119405 
6. $1520.13. 

9. $1938-36. 

Alt. 565. 

8. $780,043, pr wi> 
$7(),20S, true dia, 

5. $117ail,pr. worth, 
$103,39, true die. 

4 $-M31.83,pr. worth, 
$a63.1S, true dia. 

6. $4881 86, pr. worth. 
tTunnn. tnif dix. 



. $418.50. 

. $511.65. 

. $657.90. 

. $3211.84 

. S3147.64. 



Art. 575. 

$78.68. 



12. Sept. 6th. 
18. Sept. 2lHt. 
14 Jm. Stb, 1881. 

Art. 586. 

3. Sept. 3d. 
8. Nov. 38tb. 

Bal. due, $160. 
4 Apr. let. 

BbI. dae, $1730. 

5. Dec. aOth, 1879. 
Bal. due, $140. 

6. J one 38th. 
Bb1. due, $100. 

7. Aug. IStU. 
Bal. due, $1373. 

Art. 601. 
1. $280. 
3. $760, 
3. $610, 
4 $^0. 

Art. 602. 



7. $10048.60. 

8. $18725. 

9. $13535. 

Art. 604. 

3. 16%. 
8. 13i%. 
4 ll^Wr^- 
^ 131 ss. 

Art. 605. 

. $9760. 
8. $10890. 
" "11875. 
17063.50. 



9' 1318 
.0. $470 



10. 

Art. 606 

13. 135Bha[es. 
IS, 50BhBreB. 

14. eOshsree. 

15. 73 ehufc. 
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Arts.607,10. 

18. 66}^. 

19. 62i%. 

20. 133i%. 

22. $78750. 

23. $14437.50. 

24. $24640. 

25. $28333.33^. 

26. $6360. 

29. 4VV%. 

30. 5H*^. 

31. $666.66}. 

34. 3|J^. 

35. 11H%< 

^r^«. 624,25. 

3. $862.75. 

4. $970,125. 

6. $2085. 

7. $5285.29. 

8. $3445.75. 

9. $5075. 

11. $2439.02. 

12. $3419.69. 

13. $454.78. 
14 $2308.64 

15. $4160.16. 

16. $2971.77. 

Arts.032,34. 

2. $1683.22. 

3. $1842.092. 

5. $145.54 

6. $195.26. 
8. $675.50. 

Art. 635. 

10. £1337, 88. 

Hid. 

11. 12360 fr. 

12. 7740 fr. 

13. 8200 marks. 
14 8533^ marks. 

Art. 6^1. 

2. $499.20. 

3. $47.50. 

4. $97.50. 
5. $24.50. 



6. $35.28. 

7. $37.50. 

8. $7.44. 

9. $5.15. 

10. 756 m. 

11. 562ibu. 

12. 5106 m. 

13. 84iiEm. 

15. £1. 

16. $53333.33. 

17. $427.50. 

18. $75.74 

19. $23,125. 

20. 60 d. 

21. 50 d. 

23. 4id. 

24. 1 j*f min. 

25. 2^ hi. 

26. 8ds. 

27. 4t hr. 

28. 12imiii. 

Art. 643. 

2. 99 lb. lOf oz. 

3. 99 lb. 7A oz. 
4 69T.1285flb. 

5. .07Jft. 

6. 93 bo. 5.12 qt. 

7. $0.83J. 

8. 818.568 m. 

9. 485855+ lb. 

10. 9581b. 10.4OZ. 

11. $6.75. 

12. 189 yd. 

13. lOfdoz. 
14 3251b. 

Art. 645. 

2. $12. 

o. $80. 

4. $250. 

5. $250. 

6. $872.50. 

Art. 647. 

2. 107 b. 4iq., A. 
85 b. 22? q., B. 
87b.4^q„C. 



3. $600, A's. 
$375, B's. 
$525, C'b. 

4 666} bar., A's. 

800 bar., B's. 
1000 bar., Cs. 

533}bar.,D'8. 

5. $315, A's. 
$525, B|s. 

6. $1250, X's. 
$1750, Y's. 
$2000, Z's. 

7. $0.66}. 
$200, Ist. 
$266.66}, 2d. 

$333.33}, 3d. 

8. $0.80. 

9. $64.14, A's. 
$105.12, B's. 
$147.76, C's. 

10. $0.10 on $1. 
$500, B rec'd. 

11. $0.4223 + . 

12. 100 bar., A's. 

66} bar., B's. 

33} bar., CTs. 

14 $100, A. 
$120,BandC. 

15. $30. 

16. $40.02, A's. 
$88.28, B's. 
$117.70, C's. 

17. $332.50, S's 
$525, Jones'. 

18. $508.83, A's. 
$677.75, B's. 
$938.42, C's. 

Art. 649. 

2. 858}. 

3. 2554^. 

4. 2666}. 

5. $288. 

6. $232. 

7. $1.20. 

8. 875 pears. 

9. 425. 
10. 980. 

. 11. 270 mi. 



13. 385. 

14 $2.10. 

15. 22 T. 1600 lb. 

16. 2 coats. 

17. 21 tubs. 

19. 240 sheep. 

20. $288. 

21. 1440 men. 

22. 48 ft. 

23. $296. 

24. $14400. 

25. 72 yr. 

26. 21^T. 

27. 72pupys. 

28. $15600. 

29. 60 trees. 

Art. 650. 

3. 40 shares. 

4 $62.30. 

5. $4932.64 

6. $2187.50. 

7. $168.41. 

8. 8%. 

9. $3869.72+. 

10. $1619.31. 

11. $1010.50. 

12. 4im. 

13. $900, A's. 
$1040, B's. 
$1060, C's. 

14. $770,625. 

15. $3894.4325. 

Art. 651. 

2. 324 in one. 
432 in other. 

3. 312 in one. 
936 in other. 

4 108}, one. 

326J, other. 

5. 151 A., one. 
604 A., other. 

6. $1312.89,one. 
$1641.11,ot'r. 

-7. 180, first, 

240, second. 

300, third. 
9. 378, 1st. 

252, 2d. 

315, 3d. 
U. 205. 



Answers. 
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12. II 

13. 121 J Kl. 

14. 40 peaches. 
80 pears. 
160 apples. 

15. 64, 1st. 
32, 2d. 
96,3d. 

Art. 652. 

17. 7ids. 

18. 2} mo. 

19. 20 men. 

20. 720 mi. 

21. 224 bcu 

Art. OS 3. 

28. 90 cts., 1 pt. 

40 cts., 1^ pt. 
24. 30 cts., 1 pt. 

24 cts., 5 pt 

Art. 668. 

1. 3t. 

2. 2Jt. 

8. 2{\, 

4. 2A. 

5. H. 

6. A. 

7. H. 

9. f . 

10. f 

11. A. 

12. ^, 

13. 16. 

14. 1}. 

15. 115J. 

16. 16{. 

17. 3J. 

18. tH. 

19. 32. 

20. A. 

Art. 670. 

21. 7. 

22. A. 



23. f 

24. 112. 

25. IJ. 

27. 192. 

28. 482. 

29. 1^. 

Art. 684. 

2. 70. 
8. 2550. 

4. 7A. 

5. 48. 

6. 288. 

7. 375. 

8. 27.3. 

9. 35 vests. 

10. 736|lb. 

11. 13Jgal. 

12. 45. 

13. 75. 

Art. 687. 

3. 3Jd. 

4. 1515. 

5. £22, 10s. 

6. 1440 mm. 

7. $3.75. 

8. $5000. 

9. 13) mo. 

10. $60. 

11. 75 ft. 

12. lOOd. 

13. 105hektars. 

Art. 692. 

8. $3.44. 

4. $5.01. 

5. 108.5 Kil. 

6. 69i\Hl. 

7. 318} Km. 

8. 133^ spoons. 

9. $251f 

10. 362 d. 

11. £51, 3s. 2d. 

12. £8, 12s. 6d. 



13. £41, 12s. 6d. 

14. 8}hr. 

15. 5 min. 

16. 12 hr. 

17. $195.14. 

18. UJJin. 

19. 164iyd. 

Art. 695. 

3. 768 m. 

4. 96 men. 
6. 10 men. 

6. 6d. 

7. 7.2 d. 

8. 170|bu. 

9. 80 d. 
10. 6 men. 

12. $18. 

13. 90d. 

14. 251b. 

15. 60 men. 

16. 18 d. 

17. 3s. 1.7d. 

18. 792 pr. 

Art. 698. 

2. 72, 1st. 
96, 2d. 
144, 8d. 

3. 22 sh., 1st. 
66 8h., 2d. 
llOsh., 3d. 

4. 120 bu. oats. 
160bu.whe't. 
220 bu. com. 

5. $0.88, pears. 
$1.76,or'ng's. 
$2.64,merns. 

6. $497, 1st. 
$745.50, 2d. 
$994, 3d. 
$1242.50,4th. 

Art. 706. 

2. t, A's. 
{, B*s. 

3. $120, A's. 
$160, B'^. 



4. $342.86, A's. 
$457.14, B*8. 
$685.71, C's. 
$914.29, D*s. 

Art. 708. 

6. $50, A's. 
$100, B's. 

7. $100, A's. 
$120, B's. 
$120, C's. 

8. $30. 

9. $40.02, A's. 
$88.28, B's. 
$177.70, C's. 

10. $600, A's. 

11. $589.47, A's. 
$1129.82, B's. 
$1670.18, C's. 
$2210.53, D's. 

12. $5090. 

13. 16t%. 

14. 10%, or 
$1500, A's 

loss. 

Art. 718. 

2. 216. 

3. 729. 

4. 53824. 

5. 3125. 

6. 2401. 

7. 42875. 

8. 65.450827. 

9. 8.003600540- 

027. 

10. 27013602.25- 

0125. 

la. m 

13. 111.56640625. 

Art. 719. 

4. 900-^240 

+ 16. 



\ 



Art. 734. 

4. 24. 
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7. 17.07 + . 

8. 29.4+. 

9. 23.20+. 

10. 7.869 + . 

11. 92.06 + . 

12. 1110.016 + 

13. 2305.317+ 

14. 16.96+. 

15. .881 + . 

16. 32.76a 

17. .0231. 

18. 785.64. 



Art. 735. 

3. i. 

4. f 

5. A. 

6. .36288+. 

7. i. 

8. .4848+. 

10. 4^. 

11. 6|. 

12. 7i. 

13. 10|. 

14. Of. 

15. .751 + . 

16. 147^. 

17. 1.7320508. 

18. 3.46410161 + . 

1. 45 yd. 

2. 952. 

3. 783.836 rd. 

4. 72 ft. 

5. 24rd& 

6. 390 ids. 

7. 1395 yd, sq. 

Art. 736. 

9. 8. 

10. 15. 

11. 30. 

12. 56. 

13. 72. 

14 38.8844442. 

15. 65.72 + . 

16. .08. 

17. 2. 

18. .18. 
19. I 



20. A. 

21. H. 

22. .3. 

23. fj. 

Art, 737. 

24. 80Td., width. 
160 rd., length. 

25. 80 rd., breadth. 
320 id., length. 

Art. 743. 

27. 10 yd. 

28. 50 m. 

29. 200 m. 

Art. 744. 

31. 60 ft. 

32. 24.98 ft 

33. 8 yd. 

Art. 745. 

35. 24 ft. 

36. 103.614+ ft 

37. 42.4264 rd. 

38. 40 rd., length, side. 
56.5685 Id., diago- 

nal. 

39. 50 ft., floor diago- 

naL 
51.92+ ft., other 
diagonal. 

40. 65.802+ rd. 

41. 56.5685 ft 

42. 75.816+ ft 

An. 747. 

3. 15 min. 

4. 18 in. 

5. 30 in. 

6. 24.49 + vd. 



An. 750. 

1. 2 fig. 

2. 2 fig. 

3. 2 fig. 

4. 3 fig. 
6. 3 fig. 
6. 2^. 



Art. 752. 

2. 30»+3(30»x2) 

+3(30x2») + 2». 

Art. 754. 

4. 24. 

5. 83. 

6. 72. 

7. 125. 

8. 103. 

9. 1331. 

10. 3002. 

11. 2.3. 

12. 45. 

13. .632+. 
14 5.48. 
15. 49.68. 

Art. 755. 

17. .601 + 

18. A. 

19. f 

20. If. 

21. 2.39 + . 

22. 3}. 

23. 1,2599 + . 
24 1.442249+ . 

Art. 756. 

1. 78 in. 

2. 364 ft. 

3. 108 yd. 
4 8 ft 

5. 8 ft. 6.44 in. 

6. 9 ft. 5.3 in. 

7. 58.8+ ft. 

Art. 758. 

3. 137.48+ lb. 
4 $121362.96. 

5. 1562.5 cu. ft 

6. 23A T. 

7. 824 lb. 

8. lllHhhd. 

Art. 759. 

10. 7.2+ ft 

11. 8 in. 

12. 3 ft 



Answers. 
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Art. 768. 

1. 16. 

A^^. 769. 

2. 16. 

Art. 770. 

3. 38. 
4 10. 

5. 27. 

6. $550. 

Art. 771. 

2. 8 children. 

3. 23. 

4. 38id. 

Art. 772. 
2. 3yr. 

4. 9i%. 

5. A%- 

^rf. 773. 

2. 78 strokes. 

3. 180000. 

4. 1651. 

Art. 779. 

2. 15.12. 

3. $455.81. 

4 $1605.87, amt. 
$3276.975, amt. 

Art. 780. 

2. 1456. 

3. ^5. 
4 $40.95. 

5. $531440. 

Art. 809. 

2. 450 sq. ft. 

3. 4914 sq. ft. 

4 46 A. 174 sq. rds. 

5. 4556| sq. yd. 

6. 250 sq. ft. 



Art. 810. 

2. 50.91+ sq. yd. 

3. 198.43 + sq. ft. 
4 7 A. 58.14 sq. rd. 

Art. 811. 

2. 3 yd. 

3. 150 rd. 

Art. 812. 

2. 80 rd. 

3. 52.6 yd. 

Art. 821. 

3. 67i A. 

4 640 A. 

5. 26 A. 65 sq. rd. 

6. 50 rd. 

7. 80 rd. 

9. 4 A. 75 sq. rd. 

Art. 822. 

2. 368sq. yd. 

3. 558 sq. rd. 

Art. 823. 

2. 50 A. 125 sq. rd. 

3. 12480 sq. yd. 

Art. 829. 

2. 141.372 yd. 

3. 31416 rd. 

Art. 830. 

2. 30 rd. 

3. 200 yd. 
4 8rd. 

5. 16 ft. 

Art. 831. 

3. 7a54 sq.ft. 

4 11309.76 sq. rd. 

5. 2037.178+ sq. yd. 

6. 15.91 ft. 

7. 10.472 ft. 

8. 706.86 sq. ft. 

9. 203.7178 A. 
10. 7.97 rd. 



Art. 841. 

3. 126 sq.ft. 

4 54 sq. in. 

5. 152 sq. ft. 

6. 576 sq. ft. 

7. 640 sq.ft. 

8. 408408 sq.ft. 

Art. 842. 

3. 375 cu. ft. 

4 9200 cu. ft. 

5. 565.488 cu. ft. 

6. 45945.9 cu. ft. 

Art. 846. 

3. 7744 cu. ft. 
4 3817.044 ou. ft. 
5. 441 cu. ft. 

Art. 850. 

2. 491 sq. ft. 

3. 201062400 sq. m. 

Art. 851. 

2. 523.6 cu. in. 

3. 259,777,100,108 cu 

miles. 
4 381.7 + cu. in. 

Art. 852. 
2. 661 ft. 

Art. 855. 

2. 44.982 gal. 

3. 1059.5286 liters. 
4 548.4375 gal. 

Art. 856. 

1. 2526r«yT. 

2. 3781f T. 

Art. 858. 

1. 164girle. 
304 pupils. 

2. 62}|^ rd., breadth 
330} A. 

3. .568431. 



\ 
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12. .1719875. 

18. 3675. 

14. 17.9953125. 

16. .00187441662. 

16. 2374.2125. 

17. 14647.5 ctB. 

18. 53200 cts. 

19. $3803.625. 

21. 46384.2. 

22. 6423.02. 

23. 25460. 

24. 3004. 

Art. 263. 

4. .9128 + . 

5. .9408 + . 

6. .008911 + . 

7. .09. 

8. 10, 

9. .000102 + . 

10. 3.4542+. 

11. 846.37105 + . 

12. .116*. 

13. .7. 

14. 9991.2844 + . 

15. 8930.5972 + . 

16. 761409.375. 

17. 73.79512 + . 

18. 124.33J. 

19. 48 coats. 

20. 8 yd. 

21. 15.15+ hr. 

22. 56 bar. 

23. 4.637+ d. 

Art. 264. 

25. .2425. 

26. .45631. 

27. .032463. 

28. .00008534. 

29. .00642564. 

30. .5634527. 

Art. 279. 

1. $30.68. 

2. $12.13. 

3. $45,805. 

4. $196.51. 

5. $362.50, cost. 
$71.50, dif. 

6. $16,865, dif. 

7. $93,625. 



8. $471.25. 

9. $108.75, gain. 

10. $1080. 

11. $1601. 

12. $1180. 

13. $8429, gain. 

14. $7540. 

15. 5 hats. 

16. 35.65|f w. 

17. $2,574 + . 

18. 465.551 bo. 

19. $10,282. 

20. $136,986 + . 

21. 9 yd. 

22. 252 bar. 

23. $.125 + . 

24. 600 T. 

Art. 284. 

2. $438. 

3. $300. 

4. $137.60. 

5. $112.25. 

6. $250. 

8. $1061.33]^. 

9. $364. 
10. $300. 

Art. 285. 

12. 1700 yd. 

13. 4501b. 

14. 1950 bu. 

15. 962 cans. 

16. 128 yd. 

17. 132 hoes. 

Art. 286. 

20. $355.25. 

21. $691.08. 

22. $315.75. 

23. $4733 82. 

24. $111.65. 

25. $44.10. 

26. $100.49. 

27. $1866.90. 

28. $191.93. 

Art. 287. 

31. $68.31. 

32. $19,642. 

33. $65203V>5, 



Art. 299. 

1. $17.77. 

2. $158.2561. 

3. $360,705. 

4. $416.02. 

5. $2659.275. 

6. $1067.65. 

7. $429.8825. 

8. $372,755. 

9. $1058.05. 

Art. 331. 

2. 105.785 m. 

4. 64 liters. 

6. 3.990 Em. 

7. $240.50. 

8. $54 

10. 26} Km. 

11. 174.52592 Km. 

12. $4.50. 

13. 54 cts. 

14. $819. 

15. $1.15. 

16. $23,125. 

17. $105.60. 

18. $2.40. 

19. 21 kilos. 

Art. 332. 

21. 3 sq. m. 

22. 37.8 sq. nL 

23. 85.2 sq.m. 

24. 1044centars. 

Art. 333. 

26. 853.632 cu.m. 

27. 768 cu.m. 

28. $87. 

29. $12,375. 

30. $59^98. 

Art. 396. 

2. 26612 ft. 

3. 825264 gr. 

4. 4S40351b. 

5. 3393088 oz. 

6. 121528.5 ft. 

7. 140304 gr. 

8. 1539776 oz. 

9. 10524 gi. 
10. 42960 pt. 
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11. 2»36pt. 

12. 161856 sq. in. 
18. 1395558.5 8q. ft. 

14. 8885 CO. ft. 

15. 864620 min. 

16. 184584 hr. 

17. 522028 sec. 

18. 16862 d. 

19. 197150 far. 

20. 120475020 sec. 

21. $19.84. 

22. $10.92, gain. 

23. $2597.82. 

Art. 400. 

8. 88 bbl. 30 g. 3 qt. 
4 92hhd.lbbl.27gaL 
2qt. 

5. 27281b.7oz.l4pwt. 

6. 74 lb. 11 pwt. 4 gr. 

7. 22 cwt. 26 lb. 8 oz. 

8. 268 T. 2 cwt. 95 lb. 

4oz. 

9. 150 rd. 2 ft. 4 in. 

10. 9 m. 880 ft. 

11. 818sq.rd. 49.758q.ft. 

12. 437 A. 102 sq. rd. 
18. 129 C. 56 cu. ft. 

14. 1350 bu. 28 qt. 

15. 452 bu. 14 qt. 

16. 649 com. yr. 20 da. 

17. 122885 wk. 5 d, 

18. £4878, 78. 8d. 

19. $6.90. 

20. $750.75. 

21. $1.89. 

Art. 402. 

8. 9 hr. 20 min. 

4. 5 d. 14 hr. 24 min. 

5. 8 fur. 22 rd. 3 ft. 

8 in. 

6. 1 pk. 5 qt. If pt. 

7. 274 A. 45 sq. rd. 

21iJ sq. yd. 

8. I of a gill. 

9. /A^ pt. 

10. 98. 3d. 

11. 3qt. .048 pt. 

12. 15 hr. 34.56 sec. 

13. 85 lb. 9.6 oz. 

14. 3 pk. .5248 pt. 

15. 6 yd. 1ft. 2.04 in. 



Art. 403. 

19. f|bu. 

20. tigal. 

21. AWf wk. 

22. T^ lb. 

24. .828125 bu. 

25. .75625 d. 

26. .881 yd. 

27. .697911 lb: 

28. .05 gal. 

29. .000125 T. 
80. 2.8 yr. 

Art. 404. 

31. if. 

32. ^. 
88. iif . 

34. .12648 + . 

35. .405 + . 

Art. 405. 

3. 39.1482 mi. 

4. 19.8131 gal. 

5. 15.89 bu. 

6. 4.2324 oz. 

7. 803.68365 lb. 
9. 148.87775 A. 

10. 4237.92 cu. ft. 

Art. 406. 

12. 58.293+ m. 

13. 6236.959+ Kg. 

14. 236.58559+ li. 

15. 72.497 + kl. 

16. 148.223+ Kg. ^ 

17. 6000 sq. m. 

18. 16.378+ hektars. 

19. 410.748+ cu. m. 

20. 27985.715+ cu. m 

Art. 407. 

2. £29, 7s. Id. 

3. 23 gal. 2 qt. 1 gi. 

4. 16 wk. 6 da. 4 hr. 

48 min. 

6. 134 bu. Z \^\L. T cvX.. 

7. 249 A. 15T ac^. t^. 



8. 6 hhd. 58 gal. 8 qt. 

9. 200 yr. 11 mo. wk. 

4 da. 

10. 101 mi. 160 rd. 

11. 109 sq. yd. 8 ft. 

142 in. 

12. 73 C. 69 ft. 177 in. 
18. 177mi.242rd.4yd. 

2 ft. 4 in. 

15. lbu.2pk.lqt.JJpt. 

16. 9 hr. 87 min. 25^ 

sec. 

17. 8 oz. 3 pwt. 22.4 gr. 

18. 5 d. 16 hr. 6 min. 

51f sec. 

19. 1 gal. 

20. 188. 5d. 2t far. 



Art. 408. 

2. 58 hhd. 6 gal. 2 qt. 

3. 6 oz. 18 pwt. 2 gr. 

4. 113} yd. 

5. 9 mi. fur. 18 rd. 

7 ft. 10 in. 

6. 54 A. 149 rd. 88 ft. 

7. 128cu.ft.l652cu.iii. 

8. 48 C. 106 ft. 58 in. 

10. 3 yr. 5 mo. 21 d. 

11. 6 yr. 4 mo. 26 d. 

12. 12 yr. 2 mo. 23 d. 

13. 1 yr. 7 mo. 21 d. 
14 5 yr. 4 mo. 15 d. 

16. 191 d. 

17. 150 d. 

18. 74 d. 

19. 150 d. 

20. 222 d. 

21. 10° 54' 18". 

22. 98° 0' 57". 
28. 19° r 54". 
24. 79° 20' 15". 



Art. 410. 

2. 68 lb. 1 oz. 4 pwt. 

3. 195 gal. 8qt. Opt. 

Igi. 
4 236 mi. 150 rd. 8 yd. 

1 ft. 6 in. 

5. Bl\i.\<5k^.^^'^'^' 



\ 





Art. 411, 


3 


G oz. 8 pwt. 8 (tr- 


S 


io lb. 11} OS. 


4. 


4 m. 177 r. 7 ft. 6 in. 


S 


19 bo. pk. 3 qt. 




^rf. 415. 


9 


3° 15' 30". 


3 


10' 58' l.«6". 


4 


11° 69'. 


6 


9° 17' 6". 


fl 


12° 20'. 




Art. 416. 


3 


29 min. S5J8I sec 


3 


41 miu. 18/[ aec 


4 


5 h. 45 m. ie.S B. 


S 


1 hr. 6 min, 30 sea 


6 


40 min. 28 Bee. 


7 


13 min. 13 sec. 


8 


lhr.17miji.30J sec. 




8 hr. 31 min. | eec 


9 


N. Y.. 9 A.M. 




Rich., Vb.. 8 h. 46 




niin.29Bec,A.M. 




SanFr..5b.4«niin. 




35 sec., A. M. 




Art. 424. 


* a 

8 


2!^': 


i 


18 A. 44 m. td. 


5 


435.e ft. 


e 


♦10890. 


7 


»1980. 


8 


20368 Bq. meterB. 


9 


3.-^5 meters. 


10 


12. 


11 


940 A. 


12 


38 A. 65 sq. rd. 


13 


50 rd. 


14 


11.6973 Hii. 


15 


5A.I59r.2eOjBq.(t. 


IS 


2 BO. rods. 

20 A. 1120 aq. ft. 


17 


18 




19 




20 


J47.78I. 


SI. 




33. 


1.330.56 tilea. 


:SS. 


$11790. 



Answers. 

24. 130 rd. wide. 

f 3560. coHt. 

36. 41} pianka. 

Art. 429. 

2. 4200 CO. ft. 

3. 33328 CD. ft. 

4. S77}IiMdB. 
6. $125.93}). 



7. 198 cu. yd. 18 en. ft. 

a 137cn.Td. Men. ft. 

1612 CO. in. 
9. 30 ft. 

Art. 431. 

1. 6^ corda. 
a. 14^coids. 

3. $18.8126. 

4. 48 en. ft: 80cii.ft. 

5. 1536 ; 3072 en. ft. 

6. 138 ft. liigh. 

7. 6 oord ft. 

8. $3.95A. 

9. e^ft. 

Artti. 432, 436. 

1. m i>ercli 9 cu. ft, 

2. *300Be. 

8. 76545 bricliH. 

4. 14C1»6.4 "bricks. 

6. (1138.9896. 

3. 19; board ft 

4. 17} board ft. 

5. 110 board ft. 

6. 186. 

7. 20 board ft. 

8. 120 board ft 

9. ti| b. a ; St en. ft. 

10. $550. 

11. 13 ft. 

12. 260 en. ft. 

13. 3 C. 4 ft. 

14. 500 ft. 

15. $11.25. 

16. 65J ft. 

17. t3.70125. 

18. aiai cu. U. 



Arts. 438, 439. 

3. 1795ff. 

4. 136H11»M. 

5. 3137J|[ hbd. 

6. 6 ft. Ufii in. 

7. 267ii ft. 

8. $163,72+, 

9. 878iH en, ft. 
11. 208 bu. 

13. 7ft.9(in. 
18. 6 ft. 

14. 10 ft 

15. $360. 

16. 44.8 bn. 

17. 1»HT. 

18. 13.6 T. 

Art. 441. 

1. 110,4 A. 

3. $453.03135, 

a $708 and 270, Km 

4. eiOO en. in. 
6, 9288 en. In. 

6. 3160 cu. ft 

7. aioorda. 

8. 81tUeoid& 

9. $5.00. 

10, $350, 

11. $6, 

13. 114* sq. yd. 

13. ISeaq-yd. 

14. 73 jd. 

15. 85 yd. 
le. $88^. 

17, $30750, 

18, $49.09SH- 

19, 880000 timw. 

30, 20 da. 30 hr. 

31. 1B849H wk. 

23, 2700 bnckB. 
38. 369063 in. 

24. 1740(1 filiJiiglea. 
36. U-l furmn. 

26. ai0320 bricks. 

87. 30 da. 10 hr. 

28, 76 yr, 87 da. 7 hr. 



Answers. 
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Art. 452. 

8. .40 or 40%. 

4. .17Jorl7J%. 

6. .30 or 30%. 

6. .48 or 48%. 

Art. 460. 

3. $1267. 

4. £2624.16. 

5. 6506 bu. 3 pk. 2 qt. 

6. 22401b. 

7. $62.50. 

8. $588. 

9. £1218. 

10. $359.25. 

11. 194.625 A. 

12. $2048.50. 

13. 2725 ft. 3} in. 

14. $188058.33J. 

15. $432, the first. 

16. $5580, the second. 

17. $7245. 

18. $3833.60. 

19. $911.25. 

Art, 462. 

22. $6480. 

23. 3724 HI. 

24. $303000. 

25. 10862 men. 

26. 1780 sheep. 

27. $10680. 

Art. 464. 

8. 29i%. 

4 i%. 

5. 8H%. 

6. 6j\%, 

7. 11%. 

8. 63i%. 

9. 90 % , Henry. 
94%, sister. 

10. 12J%. 

11. 156i bu. sold. 
62^%. 

12. 25 % , wife. 
$3125, each child. 



13. 811%. 


17. $4800, entire cost. 


14. 212f|%. 


$6.05y'V, cost per bar. 


15.' 2}%. 


18. $16000, whole cost. 


16. f%. 


$20 per bar. 


17. 3V^%. 




18. 16|%. 


Art. 473. 


19. 66f%. 


1. $1347.80. 


20. $2863 for 3d. 


2. $5.79. 


25}m%> Ist. 


3. $537.50. 


45fm %, 2d. 


4. $56.25. 


29yVA%, 3d. 


5. $252. 




6. $448.12^. 


Art. 466. 


7. $380.70. 


3. 288. 


8. $1485. 


4. 2340. 


9. $1787.50. 


5. £3^. 


10. $791,464. 


6. 1000. 


11. $2843.75. 


7. 8000 yd. 

8. 312. 

9. 250 


12. $312.0605. 


13. $1168.76. 


10. $120. 


14. $29250. 


11. $40000. 




12. $21150. 


Art. 474. 


13. 62|. 


15. 33i%. 


14. 46.8. 


16. 22f%. 


15. 43100. 


17. 20%. 


16. $7200. 


18. 21,^%. 


17. $184. 


19. 30%. 


$1060. 


20. 100%. 


18. $3675. 


21. 25%. 




23. 4Hf«%. 


Art. 469. 


23. 4f%. 


3. 4856xV 


24. 33i%. 


4. 2281|fV 


25. 23fi%. 


5. 26000. 




6. 2200. 


Art. 475. 


7. $3100. 


26. $5478.26,^*^. 


8. $7000. 


27. $17036.36^. 


9. 5200. 


28. $24375. 


10. 2234Ar. 


29. $4175.36. 


11. 1363tV 


30. $6970. 


12. 2705 bu. 3 pk. 4 qt. 


31. $371.16}. 


It Pt- 


32. $516.25. 


13. $7000. 


33. $980.20. 


14. 15000. 


34. $1634.71J. 


15. $7179.48??. 


35. $8485^0. 


16. $3085.71 V 


^'S^^, <?^\'^^!iai»0^ 



Answers. 



Art, 47G. 


11 


$361.038iV 


24 


$20,886. 


89. $77.23^. 
40. t61L08Hf 


la 


$6666.6eE. 


85. 
38 
37 


$333.73+. 
$9808.81, amt. 
$17186.90. amt 


41. fl556Ji5(. 




Art. 505. 


28 


$1157853+. am 


48. $3236.38^. 


13 


$302.50. 


29 


$14473.096. amt 




11 $263.50, an. prem. 


80 


$65337.86, amt. 


AH. 483. 


15 


e.""'-""- 


81 


$30,724. 
$24,08. 


1. 1156.06. 






38 


$2741.15, amt 


8. |108.97i. 










3. «46.41. 




Art. 515. 






4. $109,371. 


3 


$68.&& 




Art. S39. 


6. %%13M. Com. 


8 


$79.59. 


2 


381.377. 


470IH 00. p'd own'r 
6. «4Wt.87. bill. 

f 11095.13, net pro. 


4 
5. 


$126,408. 

.083, rate. 


3 
4 


1,343, int. 
7.689, int 




$441.75. 


5 


45 696. 


7. J3400. 

8. $8400, amt. of sales. 






6 

7 


188.901. 


9. 11750, amt of Bales. 




Ai-t. 523. 


8 


1.7r,il,ii,i. 
06 S32,_ int 


10. t18000,anit.of sales. 


2. 

3 


$5063.50. 



10 




4 


$1384 80. 




■ 891.071, amt. 


la. $2000.70. 


6 


$la20. 


12 


5879.864, amt 






$7-095. 


18 


4433.373, amt 


Art. 484. 


a $492.1675. 


14 


S9IW0. int. 


14 $236.91. 






10 


*;Li40.277. inc. 


15. $15506.33. 




Art. 530. 








8 


$55 1134, int. 




Art. 540. 


Art. 48S. 




$395,31. amt. 


3 


$4,725. 


17. $1583.S13^y. 






4 
5 


#1,85. 
$3,483. 
$10.85. 


18. t4346.36H- 




Art. 537. 


6 


19. $4896.65^. 


4. 


$72 06 int. 


7 


$5.35, int 


20. 8200.3S bbl. 


S. 


*1177.875, amt. 


8 


$6,431. int. 


81. $49281 08^. 




$1103.52. amt. 


9 


$10, int. 


33. 600 robes. 


7. 


$10.05, int. 


10 


$81, Int 


23. $10084.45. 


8. 


$183.98035. 






Art. aOO. 


1 
11 


$1142.53, amt. 
$340.a7i. 
$.^1548 + . 


2 


Art. 542, 

$39,359. 




12 


*:i0.77. 


3 


$11,507. 


3, $11350. 


13 


$1W,.10 






3. *487.50. 


14 


^3TM 103 






4. li%. 


15 


S;!:!.03;W, int. 




Art. 553. 


5- 2i%. 


16 


*6!5.8;lnTnt. 


2 


$^6.42. 


6. 50%. 


17 


P\-'.RI\ ami. 


3 


$360,654. 


7. $10530. 


18 


a^A.^Q 


4 $673,051. 


8. $13800. 


19 
20 

31 


*:.')U.40, iimt. 








Ir'lH^ ""('^ 




Art. 554, 


Art. SOI. 


32 


$4862.25. amt. 


6 


$149,311. 


10. $16934.S8i. 


23 


*l'i4.t8. 


7 


$518,501. 



Art. SSe 


. 


6 


$8537.44. pr. worth. 


13. 


Sept. 6th. 


8. 8HSf. 
8. 7l!6, 

ff. 5S6. 

6. 9J6. 

7. ttSt. 




7 


$473.56, true dis. 
$41,60. 


la Sept. 2l8t. 
14. Jan. 6th, 1881. 




8 


$3314|, pr. worth. 










$1807.33, tme dis. 




Art. 586. 







$13880.»5. 


2 
3 


Sept 34 
Nov. 28th. 






Art. 570. 




Bal. due, $150. 


8. 6%. 

9. 7iS6. 




2 
3 


$639,925. 

$816.34. 


4 
5 


Apr. 1st. 

BbI. dae, $1730 

Dec. 30th, 1879. 


^r(j*. 556, 


557. 


4 
5 


$1258.84. 
$18.61. 





Bal. due. $140. 
Jane 28th. 


2. 1 yr. 10 mo. 


28 d. 


6 


$831.76, 




Bal. due, $100. 


8. Ifl yr. 8 mo. 








7 


Aug. 13th. 


4. 10^ 10 yr. 






Art. S71. 




Bal. due. $1375. 


3. 7142,857. 
a 11666.86J. 




3 


$518.45. 








a 


$4473-01. 




Art. 601. 


4. 12800. 




4 




1 


i 


5. 423T.28a 

6. 1446.438. 

7. $1168.881. 




a. 


Art. 57*. 

$418.50. 


2. 

3. 
4. 


Art. S50 
a. $102.04. 




8. 

4. 
6. 

7. 


$611.66. 
$657.90. 

$2211-84. 
$3147,64. 


5. 


Art. 602. 

3461. 

2604 


8. $189.50. 




8. 




6. 






9 


K^' 


7. 


10048.50. 






10. 


a 


13725. 


8. $1380.01. 




11. 


$896.62. ■ 


9. 


13536. 


Art. set 






Art. 575. 




Art. 604. 


2. $4090.84. 




a. 


$73.68. 


3. 


15 J6. 


8. $580.38. 

4. $281.60. 




a 

4. 

5. 


$150. ■ 
$375. 


3. 
4. 


124?fc. 


9. $1174,42! 






5. 


12i^. 


7. $1194.05 
a $1520.13. 
9. $1888.35. 




2 


Art. S83. 

4 mo. 




Art. 60S, 






3. 


8 mo. 


7. 


$9760. 


Art. SOd 




4 


Uyr. 


a 

9. 


$10890. 
$31875. 


3. fr80.045,pr 


wr,rt)L, 


5 


3 mo. 


10. 


$47062.50. 


$70,205, tru 


dis. 


6 


ejmo. 






a tll70.lt, pr. 

J102.39, tru 

4- 1^831.82, pr. 


worth. 


7 


3 yr. 8 mo. 




Art. 606 


worth. 




Art. 584. 


12. 

13 


125ahB[ee. 
60 8haree. 


$263.18. tru 


dis. 


9 


Aug. 15th, 1879. 


14 


60 Bharea. 


5. $4881.88, pr 


worth. 


10 


May 4th. 1880. 


15. 


73 ahtreifc. 


$768.89, tru 


dis. 


11 


Aog. 10th. 


\i4 


«lA*.t«t. 
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Answers. 



Arts. 607, 10. 

18. 66}%. 

19. 62i%. 

20. 133i%. 

22. $78760. 

23. $14437.50. 

24. $24640. 

25. $28383. 33i. 

26. $6360. 

29. 4y\%. 

30, 5Hf%. 

31. $666.66}. 

84. 3|4%. 

85. 11H%- 

Arts. 624,25. 

3. $862.75. 

4. $970,125. 

5. $2035. 

7. $5285.29. 

8. $3445.75. 

9. $5075. 

11. $2439.02. 

12. $3419.69. 

13. $454.78. 
14 $2308.64. 

15. $4160.16. 

16. $2971.77. 

Arts.032,34. 

2. $1683.22. 

3. $1843.092. 

5. $145.54. 

6. $195.26. 
8. $675.50. 

Art. 635. 

10. £1337, 8s. 

Hid. 

11. 12360 fr. 

12. 7740 fr. 

13. 3200 marks. 

14. 8533^ marks. 

Art. 6^1. 

2. $499.20. 

3. $47.50. 

4. $97.50. 
5. $24.50. 



6. $35.28. 

7. $37.50. 

8. $7.44. 

9. $5.15. 

10. 756 m. 

11. 562i bu. 

12. 5106 m. 
18. 84}iEm. 

15. £1. 

16. $53333.38. 

17. $427.50. 

18. $75.74 

19. $23,125. 

20. 60 d. 

21. 50 d. 

23. Atd. 

24. l^f min. 

25. 2^1ur. 

26. 8ds. 

27. 4| hr. 

28. 12imin. 

Art. 643. 

2. 99 lb. lOf oz. 

3. 99 lb. 7^^ oz. 
4 69T.1285flb. 

5. .07^. 

6. 93bu.5.12qt. 

7. $0.83J. 

8. 818.568 m. 

9. 485855+ lb. 

10. 9581b. 10.4OZ. 

11. $6.75. 

12. 189 yd. 

13. lOfdoz. 
14 3251b. 

Art. 645. 

2. $12. 

O. $C7U. 

4 $250. 

5. $250. 

6. $872.50. 

Art. 647. 

2. 107 b. ^ q., A. 
85 b. 22; q., B. 
87b.4^q„C. 



3. $600, A's. 
$375, B's. 
$525, C's. 

4. 666|bar.,A's. 

800 bar., B's. 
1000 bar., Cs. 

533i bar.,D's. 

5. $315, A's. 
$525, B's. 
$420, C's. 

6. $1250, X's. 
$1750, Y's. 
$2000, Z's. 

7. $0.66}. 
$200, Ist. 
$266.66}, 2d. 

$333. 33^, 3d. 

8. $0.80. 

9. $64.14, A's. 
$105.12, B's. 
$147.76, C's. 

10. $0.10 on $1. 
$500, B rec'd. 

11. $0.4223 + . 

12. 100 bar., A's. 

66} bar., B's. 

33ibar., Cs. 

14 $100, A. 
$120,BandC. 

15. $30. 

16. $40.02, A's. 
$88.28, B's. 
$117.70, C's. 

17. $332.50, S's 
$525, Jones'. 

18. $508.83, A's. 
$677.75, B's. 
$938.42, C's. 

Art. 649. 

2. 858}. 
8. 25543ftr. 

4. 2666}. 

5. $288. 

6. $232. 

7. $1.20. 

8. 875 pears. 

9. 425. 
10. 980. 

. 11. 270 mi. 



13. 385. 

14 $2,10. 

15. 22 T. 1500 lb. 

16. 2 coats. 

17. 21 tubs. 

19. 240sbeep. 

20. $288. 

21. 1440 men. 

22. 48 ft. 

23. $296. 

24. $14400. 

25. 72 yr. 

26. 21^y. 

27. 72pupy8. 

28. $15600. 

29. 60 trees. 

Art. 650. 

3. 40 shares. 

4 $62.30. 

5. $4932.64 

6. $2187.50. 

7. $168.41. 

8. 8%. 

9. $3869.72 + . 

10. $1619.31. 

11. $1010.50. 

12. ^lxu 

13. $900, A's. 
$1040, B's. 
$1060, C's. 

14. $770,625. 

15. $3894.4325. 

Art. 651. 

2. 324 in one. 
432 in other. 

3. 312 in one. 
936 in other. 

4. 108}, one. 
326J, other. 

5. 151 A., one. 
604 A., other. 

6. $1312.89,one. 
$1641.11,ot'r. 

/7. 180, first, 

240, second. 

300, third. 
9. 378, Ist. 

252, 2d. 

315, 8d. 
U. 205. 



Answers. 
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12. 11 

13. 121JK1. 

14 40 peaches. 

80 pears. 

160 apples. 
15. 64, 1st. 

33,3d. 

96,3d. 

AH. 652. 

17. 74 ds. 

18. 2Jmo. 

19. 30 men. 

30. 730 mi. 

31. 334 bo. 

Art. 653. 

38. 90 cts., 1 pt. 

40cts., IJpt. 
34. 80 cts., 1 pt. 

34 cts., 5 pt 

Art. 668. 

1. 8t. 

3. 3^. 

3. 3^. 

4. 3A. 

6. ^, 

9. f . 

10. f 

11. A. 

13. If. 

18. 16. 

14. If 

15. 115i. 

16. 16f. 

17. 3J. 

18. yff. 

19. 33. 
80. A. 

^re. 670. 

31. 7. 
33. A. 



33. f . 

34. 113. 
25. IJ. 

36. ^. 

37. 193. 

38. 433. 

39. 1^%. 

Art. 684. 

3. 70. 

3. 3550. 

4. 7^, 

5. 48. 

6. 388. 

7. 375. 

8. 37.3. 

9. 35 vests. 

10. 736tlb. 

11. 134 gal. 
13. 45. 

13. 75. 

Art. 687. 

3. 3fd. 

4. $515. 

5. £33, 10s. 

6. 1440 mm. 

7. $3.75. 

8. $5000. 

9. 13i mo. 

10. $60. 

11. 75 ft. 
13. lOOd. 

13. 1051iektars. 



Art. 692. 

3. $3.44. 
$5.01. 
108.5 Kil. 



69tV hi. 



4. 
5. 
6. 

7. 318} Km. 

8. 1334 spoons. 

9. $3514. 

10. 362 d. 

11. £51, 3s. 2d. 
13. £8, 12s. 6d. 



13. £41, 13s. 6d. 

14. 8tlir. 

15. 5 min. 

16. 13 hr. 

17. $195.14. 

18. 144§in. 

19. 1644 yd. 

Art. 695. 

3. 768 m. 

4. 96 men. 

5. 10 men. 

6. 6d. 

7. 7.3 d. 

8. 170f bu. 

9. 80 d. 
10. 6 men. 
13. $18. 

13. 90d. 

14. 35 lb. 

15. 60 men. 

16. 18 d. 

17. 3s. 1.7d. 

18. 792 pr. 

Art. 698. 

3. 73, 1st. 
96,3d. 
144, 8d. 

3. 33 sb., 1st. 
66 sh., 3d. 
110 sh., 3d. 

4. 130 bu. oats. 
160bu. whe't. 
330 bu. corn. 

5. $0.88, pears. 
$1.76,or'ng's. 
$3.64,merns. 

6. $497, 1st. 
$745.50, 3d. 
$994, 3d. 
$1242.50,4th. 

Art. 706. 

2. f , A's. 
I, B's. 

3. $120, A's. 
$160, B'^. 



4. $343.86, A's. 
$457.14. B's. 
$685.71, C's. 
$914.29, D*s. 

Art. 708. 

6. $50, A's. 
$100, B's. 

7. $100, A's. 
$120, B's. 
$120, C's. 

8. $30. 

9. $40.02, A's. 
$88.28, B's. 
$177.70, C's. 

10. $600, A's. 

11. $589.47, A's. 
$1129.82, B's. 
$1670.18, C's. 
$2210.53, D's. 

12. $5090. 

13. 16t%. 

14. 10%, or 
$1500, A's 

loss. 

Art. 718. 

2. 316. 

3. 729. 

4. 53824. 

5. 3125. 

6. 2401. 

7. 42875. 

8. 65.450837. 

9. 8.003600540- 

037. 

10. 37013503.36- 

0135. 

11. AV 

12. ttt- 

18. 111.56640635. 

Art. 719. 

4. 900-f340 

-hl6. 



\ 



Art. 734. 

4. 34. 
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Answers. 



7. 17.07+. 

8. 29.4+. 

9. 28.20 + . 

10. 7.869 + . 

11. 92.06 + . 

12. 1110.016 + . 
18. 2805.817 +. 

14. 16.96+. 

15. .881 + . 

16. 82.768. 

17. .0281. 

18. 785.64 



Art. 735. 

8. i. 

4. f 

5. A. 

6. .86288+. 

7. i. 

8. .4848 + . 

10. 4}. 

11. Of. 

12. 7i. 
18. lOf. 

14. 91. 

15. .751 + . 

16. 14^7. 

17. 1.7320508. 

18. 3.46410161 + . 

1. 45 yd. 

2. 952. 

8. 783.886 rd. 

4. 72 ft. 

5. 24rdB. 

6. 390 rds. 

7. 1895 yd. sq. 

Art. 736. 

9. 8. 

10. 15. 

11. 80. 

12. 56. 
18. 72. 

14 38.8844442. 

15. 65.72 + . 

16. .08. 

17. 2. 
IS. .18. 

19. I 



20. A. 

21. H. 

22. .8. 

28. H. 

Atii. 737. 

24 80 rd., width. 

160 rd., length. 
25. 80 rd., breadth. 

820 rd., length. 

Art. 743. 

27. 10 yd. 

28. 50 m. 

29. 200 m. 

Art. 744. 

81. 60 ft. 
32. 2498 ft. 
88. 8 yd. 

Art. 745. 

85. 24 ft. 

86. 108.614+ ft. 

87. 42.4264 rd. 

88. 40 rd., len^, ride. 
56.5685 rd., diago- 
nal. 

39. 50 ft., floor diago- 

nal. 
51.92+ ft., other 
diagonal. 

40. 65.802+ rd. 

41. 56.5685 ft. 

42. 75.816+ ft. 

Art. 747. 

3. 15 min. 

4 18 in. 

5. 30 in. 

6. 2449 + yd. 



Art. 750. 

1. 2 fig. 

2. 2 fig. 

3. 2 fig. 
4 3 fig. 

5. 8 fig. 

6. 2% 



Art. 752. 

2. 80»+8(80*x2) 

+8(80x2«) + 2». 

Art. 754. 



4 


24. 


5. 


88. 


6. 


72. 


7. 


125. 


8. 


108. 


9. 


1881. 


10. 


8002. 


11. 


2.8. 


12. 


45. 


18. 


.682+. 


14 


5.48. 


15. 


49.68. 




Art. 755. 


17. 


.601 + 


18. 


A. 


19. 


f 


20. 


H 


21. 


2.89 + . 


22. 


8i. 


28. 


1.2599 + . 


24. 


1.442249 + . 



Art. 756. 

1. 78 in. 

2. 864 ft. 
8. 108 yd. 
4 8 ft. 

5. 8 ft. 6.44 in. 

6. 9 ft. 5.8 in. 

7. 58.8+ ft. 

Art. 758. 

8. 187.48+ lb. 
4 $121362.96. 

5. 1562.5 cu. ft. 

6. 23/r T. 

7. 824 lb. 

8. lllljhhd. 

Art. 759. 

10. 7.2+ ft. 

11. 8 in. 

12. 8 ft 



Aifiswers. 
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Art. 768. 

1. 15. 

An. 769. 

2. 16. 

Art. 770. 

8. 88. 

4 10. 

5. 27. 

6. $550. 

Art. 771. 

2. 8 children. 
8. 28. 
4. 88i d. 

Art. 772. 

2. Syr. 
8. |8. 

4. 9i%. 

5. A%- 

Art. 773. 

2. 78 strokes. 
8. 180000. 

4. $651. 

2. $5.12. 

3. $455.81. 

4 $1605.87, amt. 
$8276.975, amt. 

Art. 780. 

Art. 781. 

2. 1456. 

8. ^5. 

4 $40.95. 

5. $581440. 

Art. 809. 

2. 450 sq. ft. 

8. 4914 sq. ft. 

4 46 A. 17i sq. rds. 

5. 45561 sq. yd. 

6. 250 sq. ft. 



Art. 810. 

2. 50.91 + sq. yd. 
8. 198.43 + sq. ft. 
4 7 A. 58.14 sq. pd. 

Art. 811. 

2. 8 yd. 
8. 150 rd. 

Art. 812. 

2. 80 rd. 

8. 62.6 yd. 

Art. 821. 

3. 67i A. 
4 640 A. 

5. 26 A. 65 sq. rd. 

6. 50 rd. 

7. 80 rd. 

9. 4 A. 75 sq. rd. 

Art. 822. 

2. 368sq. yd. 

3. 558 sq. rd. 

Art. 823. 

2. 50 A. 125 sq. rd. 

3. 12480 sq. yd. 

Art. 829. 

2. 141.372 yd. 

8. 31416 rd. 

Art. 830. 

2. 30 rd. 

3. 200 yd. 
4 8rd. 

5. 16 ft. 

Ai*t. 831. 

3. 7a'>4 sq.ft. 

4 11309.76 sq. rd. 

5. 2037.178+ sq. yd. 

6. 15.91 ft. 

7. 10.472 ft. 

8. 706.86 sq. ft. 

9. 203.7178 A. 
10. 7.97 rd. 



Art. 841. 

3. 126 sq.ft. 

4. 54 sq. in. 

5. 152 sq. ft. 

6. 576 sq. ft. 

7. 640 sq. ft. 

8. 408408 sq.ft. 

Art. 842. 

8. 875 cu. ft. 

4 9200 cu. ft. 

5. 565.488 cu. ft. 

6. 45945.9 cu. ft. 

Art. 846. 

8. 7744 cu. ft 
4 3817.044 cu. ft. 
5. 441 cu. ft. 

Art. 850. 

2. 491 sq. ft. 

3. 201062400 sq. m. 

Art. 851. 

2. 523.6 cu. in. 

3. 259,777,100,108 cu 

miles. 
4 381.7+ cu. in. 

Art. 852. 

2. 66| ft. 

Art. 855. 

2. 41.982 gal. 

3. 1059.5286 liters. 
4 548.4375 gal. 

Art. 856. 

1. 2526AT. 

2. 37811 T. 

Art. 858. 

1. 164girlE. 
304 pupils. 

2. 6231 f rd., breadth 
330} A. 

3. .568431. 
4u .'^feV >^, 
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An^iwers. 



5. 45^ ft., height, 

6. $1.46}. 

7. 8157 da. 

8. $28.95. 

9. $4702.50. 

10. 7. 

11. 5 bbl. 152 lb. 

12. 88704 steps. 

13. $6460.40. 

14. 12 ft. 

15. $3457. 

16. 39.163 yd. 

17. 3949, one. 
4705, other. 

18. $462.50, one. 
$1037 50, other. 

19. 469, less. 
1407, greater. 

20. $315, B's share. 
$1260, A's share. 

21. 51i;, one. 
69/r» other. 

22. 1 = g. c. d. 
261648 = 1. c. m. 

23. 23 p. of 36 yd. 

24. 16 A. 

25. $1258250. 

26. 139180. 

27. 13«x7x2. 

28. 4 days. 

29. 15, g.cd. 

77805, l.c.m. 

30. 72, 2d. 
144, 4th. 

-^ 28, 7, 60 and 455 

^^- 105 • 

32. $720. 

33. .0322465. 

34. 30 da. 

35. $611,625. 

36. $10.26. 

37 91 lb. 6.5 oz. 

38. $1914.28f 

39. $31232. 

40. 74f ft. 

41. 6, I.e. in. 

42. V7\ da. 

43. $43.52. 

44. $2.55. 

45. 857999fJ, 

46. $17. 



47. $1260. 

48. $.04. 

49. $21.67 lost. 

50. .15JV. 

51. $86.40, or $90. 

53. 65 ml. 

54. 24 men. 

55. 350. 
53. $18.78. 

57. 24. 

58. 56.568 mi. 

59. 48,V yd.* or 50 yd. 

60. 210 yr. 97 da. 21 hr. 

38 min. 15 sec. 

61. $941.14 

62. $48.92. 

63. $60. 

64. $4456. 

67. ^ff^. 

68. $1700. 

69. 7695. 

70. A.cm.oftheNos. 

71. 7hr. 19iVmin. 
24^ min. 

To. ^o.oo. 

74 907ilb. 

75. $18.25, int. 
$260 71, prin. 

77. $44.26. 

78. 45, longer. 
18, shorter. 

79. 14 ; 21 ; 12 rows. 

80. 17^. 

81. $22.37. 

82. $10.94 

83. 33t%. 

84. 75%. 

85. $201.60. 

86. $1546.40. 

87. 20%. 

88. yV^, A's share. 
Tiwfy B's share. 
tNy* C*s share. 

89. $1.76^. 

90. 7%. 

91. $545.73. 

92. 14|da. 

93. $2000. 

94. $5.00. 



95. 40 yd. 

96. $185. 

97. $9000. 

98. $85. 

99. 250 shares. 

100. $18277.91. 

101. 10t%. 

102. 16326 yr. 11 mo 

444 da. 

103. $3.41. 

104 $1320, A's share. 
$880, B's share. 
$440, C's share. 

105. 103.9. 

106. 80 rd. 

107. 60^^ yd., or 52 yd. 

108. 13.34+, diagonal. 
11250 lb. 

109. $10.3125. 

110. $53.90. 

111. 260 bu. 11.424 qt. 

112. $550.92. 

113. 71f%. 

114 $1526.55. 

115. $6875. 

116. 240 rd. 

117. $408.96. 

118. $175. 

119. $362.30. 

120. 80.6 ft. 

121. 56° 8'. 

122. 1 da. 6 hr. 25 min. 

123. 416| CO. ft. 

124. 470{ cu. yd. 

125. 1190sq.rd. 

126. 210f mi. 

127. lOTJt lb., entire 

weight. 
35}| lb., average 
weight 

128. A- 

129. fiqt. 

130. $10. 

131. 88** 45'. 

132. 169iJcu. ft. 

133. $401.20. 

134. 22 min. 40 sec. 

135. .635. 

136. $2463463, inves't. 
$615 87, com. 

187. $18.75. 
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88. $6. 

39. 6|hr. 

40. 84H T. 

41. 14.5 ft. 

42. 486 tUes. 

43. 47^5%. 

44 76r4x%- 

45. 13.75. 

46. 3482 ft. 

47. .44f. 

48. .80A%. 

49. 8) mo. 

50. A- 

51. 9^ da. 

52. .299980317. 

53. 8.55 ft., nearly. 

54. 5 h. 56 m. 32 s. 

55. $99. 

56. $304.72. 

57. $12.50. 

58. 38.47 sq. rd. 

59. 42 in. 

60. ^, one. 
-j^, other. 

61. $125000. 

62. $7.22. 

l63. ff|. 

64. 1500 lb., Nit. 
250 lb., S. and C. 

65. 1.1071. 

66. $1200, Ist. 
$1600, 2d. 
$1800, 3d. 

67. $190000. 

68. $167.20. 

69. 93}%. 

70. $107.10. 

71. $47. 

72. 2 yr. 4^ mo. 

73. $300. 

74. 15Jda. 

75. $1000, or 10%. 

76. 384 sq. ft. 

77. .062. 

78. $654.50. 

79. 35' 30' eastward. 

80. ?|S. 

81. 525. 

82. $413.44. 

83. 59.92 sq.ft. 



184. 249.41 sq. yd. 

185. $55924.05. 

186. $130.80. 

187. $48.05, A's. 
$69.95, 6's. 

188. 66.98 lb. Troy. 

189. 40. 

190. 30.7125 A. 

191. 192 lots. 

192. 300 strokes. 

193. 2, com. difference. 
99, sam. 

194. 15 holidays. • 
$360. 

195. 70 A. 109.76 sq. rd. 

196. $3600.84. 

197. 6 bonds. 

198. $284.06. 

199. 562.34 mi., nearly. 

200. $19.40. 

201. 123.888 sq.ft. 
7.87 ft. 

202. 2037.178 sq. yd. 

203. 1558.75 CO. ft. 

204. 540CU. ft. 

205. 9200 cu. ft. 

206. 13750 cu. ft. 

207. 22619.52 cu. ft. 

208. 20420.40 cu. ft. 

209. 5.37xVtA. 

210. 2048. 

211. 3xV%. 

212. .llff. 

Art. 859. 

1. 63, ff.c.d. 

2. 1.4142. 

3. 72 men. 

4. 10%. 

5. 3654.7 meters. 

6. 2|. 

7. 73677.6846 cu. dm. 

8. 7hr. 

9. $2500. 

10. If. .89,«. 

11. 2JJ. 

1 Q H 2 6 

13. .0245j;f. 

14. .83J?f| A, or 

.831433+ A. 



15. 160 sq: dm. 

16. l«li. 

17. .218. 

18. .059. 

19. $7295.43. 

20. 11J%. 

22. ^ oz., nearly. 
58.293+ meten. 

23. 4Jpt. 

24. 7501b. 

25. $2331.12x%, A's. 
$4662.24|l|, B's. 

$5006.61Ht, CTs. 

26. 4.38 + . 

27. 360, l.cm. 
2, g^.c.d. 

28. 7.6199 meters. 

29. 1879. 

30. $.88f. 

31. $1142.86. 

32. 2.858^, sum. 
.291f , product. 

33. 1566.712 + . 

34. 1880.0001 + . 

35. 488.2468 Kg. 

36. 36i{%. 

37. 1.178|. 

38. 12500 bricks. 

39. $5061.68. 

40. $21000 at first. 
87if % loss. 

41. $8400. 

42. $7000. 

43. $1210.59. 

44. 57.3322. 

45. 3.128. 

46. 3, g^.c.d. 

47. 504, l.c.ni. 

48. 6|f*y oz. 

49. 9 o'clock 54 m.28} ft 

50. .059375 day. 

«1. if 

52. $201.11. 

53. 4% loss. 
54 2.37. 

55. 1.60933 Km. 

56. 1^. 



67. ofmm. 




Art. 884. 


18. 


A. 


5a 4 dm. 6 an. a m. 


1. .8. 

2. .876. 
S. .75. 
4. .676. 


19. 


if- 


69. 1.0S books. 

9m- 

60. 8Tit eta. 

61. tioeo. 


20. 
21. 

23. 




63. 4.S meten. 


5. .088. 






as. .000001. 


6, .8125. 




Art. 887, 


1.002001. 
64. 2.321. 


7, .4375. 

8. .857143. 


38. 


loeStt. 


es. 33^ da. 


9. ± 


24 


.2377. 


66. $3423. 


10. .t6190i 






67. ♦8312.5a 


11. .36. 

12, .17078. 




^r(. 895. 


68. $3447.60. 

69. 14^. 


1 


102JA. 


70. $2087.76. 

71. lajmo. 
73. $9972.97. 
73. 33,419. 


18. .410. 

14, .sa 

16. ,590. 
16. ,86. 


3 *ia8.57. 

3. «538.33. 

4. $160. 

5. 1930 A. 


74. 7a». 

76. *f2S20,a4. 


17. .313. 




143530 gain. 


76. 1.60933 Km. 

77. .5. 


18, .21. 

19. .484375. 




^rf. 90S. 


78. 1 yr. 7 mo. S da. 


30, .13. 


3 


11836.66. 


79. 8%. 








80. 735.6 Utera. 


Art. 88S. 




Art. 910. 


81. ,',. 

88. 8000 tuma, nearl/. 


3. -f,. 


2 


t0.09M- 


83. 1.95, difference. 


3 ■ 


A- 






84. 1384. 


4 


H- 




Art. 911. 


85. 85018982. 


5 


A^- 


4 


3 lb. at 9 da. 


86. 9^. 


6 


il- 




2 lb. at 11 cts. 


87. 500.008, Bran. 
499 998, difTereuce. 


7 
8 






4 lb, at 14 cts. 


88. 5 Kg. 217.4 g. 


( 




5 


3 lb. at 15 cts. 


80. 13-572 + . 


10 
11 
13 




3 lb, at 18 ctB- 


91. 3.9 hektolil^^re. 
89- 3=VA- 




1 lb. M 21 cts, 
4 lb, at 33 cts. 


93. i% premium. 






94. 32,712+ liters. 
95- 7i cords, 
96, 5 mo. 4 da. 


13 rt- 

AH. 886. 


7 


Art. 912. 
25 bu. at 40 


97, .495 -t-. 


15- m- 




10 bn. at 45 


98. 8.65 Km. 


16, tVA- 




81 bu. at 56 


99. 31 bn, 2 pk, 5 qt. 


17 


ms- 




I6| bu. at 65 



» f 
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